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(57) [HIU] 

<Dm&m&J}W;X*&^X, %ti$.o — 7 5 0 6±(£S*£ 
^/c^tt^^tc hi— ^ifijgStc^-tSc^tbfc 1 0 0 
~10000mPa • s Wi«tt^^#:|i.^J5r^#: 

•f 5 0 




0' 

que h^#|«*K:$H*£;h,*:i o o~i o o o Om 

p a • s <Dm&m<vmft^mizmmmm$Lttm^ftk 

3 1 JIWEW«*#Sfl:&tffi(rlE««ia!3E«F#© 
t>©T*&3 r t £#«<t 1 X(i 2 IBttrotMB 

5 ] iWBiir«itt*<r*-«»fl-tt % wfli^/w h 
tj&sri: zmmt-tzn&i% 3 !E«©#«ig&©f£# 

Sr«f^i-t-5l«*3Sl, 2, 3, 4, 5XI±6«E*0>» 

0. 5~1 000mPa • s> t^SWl 0 12 !lcm 
«±> *ffi«^JtfS 21dyn/c m£*T\ 1 0 0 

° C«±-e*>SriSr<KH»i:-t-5»*«l, 2, 3, 
4, 5, 6Xtt7E*^#*»fc©«*SMfcfrft, 
B»#J5 9] mffBSK^^Ji, v-y =^*>f/w&*6 

o] IMBffflgMtiMtt. weso. i~ 

5 fjm© hi— £5~4 0 %©g^-e^tf t©"t?fc-5 ^ 
tSr^ti-5sf*« 1, 2, 3, 4, 5, 6, 7, 8 

1 1 ] mm-? 0 . 5 

~5mPa • s, tafi^lO'Sflcm^ jfcjStf* 
1 0 0~2 5 0° C, mffimJ3&2 1 d y n/cm^T 

vhzzk&temt-rz'ft&mi, 2, 3, 4, 5, 
6, 7, 8, 9x»i oaa*©»m»fc©*{*m{fcfr 

1 2 ] Huffiy y ? * y s«f±, ->!)3 
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1 91** 1 3 ] ff*$ttfiE±K#/ft£frfc|»W!Ht 

«f«bfcW«i<kta^'r*)5 hi— ^io-cm^i-s 

<p}£ hi— #S;S^tC#$:$;h,fcl 00~10000m 
P a • s ©S^S©vRfr^^l5rmlE®^^ft:lc^te 

Bo 

© 0 %'pt£< k t-*n»r*W4Sr^r-r5Siwt?»j**^ 
[tt*« 1 6 ] MiEH^s:»fr±{riiatt^^r ub3* 

3 , 14X1415 ffi«©#^m^©^!S^iS«o 

[0001] 

m&m * m i > -c ^nmt-r z> ^mmm © mwmm^mR 
[0002] 

M&zmmtLx hi-~m*Mi&irzjjmkLx, 

#<fflV^ttT^5 0 U^U »ft:*«*ltt, hi— ft 

fc*. «&&fic©Bfc£#S^i;&5BfiT-fc*), 

M»tt^S^©Tif#^JiL.< , ^©fc^tSHic 
*sv^-CtK-/i^Srtr5 ©^HL^#©B3«^*>5„ r 

aife^PJtt, hi— «tT-S*S0. 1~0. 

HiJW© hi— m^-mckb^X&lz^ZK , *fc, hi— 

©fifmsas*^©-? hi— ift©a*v*sjei *>jiv^t> 

[0 0 0 3] 

SIsopar mmmm ■ Exxon tt» }C hi— 1 ~2 



[0 0 0 4 J 

[ g ] ii±te*tt(cs<j i> -c $ n t <o x' 

[0 0 0 5] 

^.mwp^ h-r-^mm^wc^ntc 1 0 o~ 1 0 0 
0 omp a • s <D^^(omw^m^mum^.nw 

i-z>k<oxh%„ 

1 0 0 0 e j m*m 2 tflicwfim^^co^^^^ 

ffl$ft,x\,->z>z k%mmti-%h?>xhz> 0 
[0007J 3 iE«cotim?»^co^frj|^^& 

[0008] m^m4mm<r>^mmm<vm^m^m 

fem^fr hxhzz. t^mmh-r^h<r>xh 

[0009] mmm 5 i£m<v&mm&<DWi»mi&Jjm 
it. »*JS3iB«<D^^{r*j^T, mm^mwizmirz 
mttK mm^vxh^z.t^^h^^\><Dxh 

[0010] m^Qum<o^mmm<omw^^ 

It, »**3B«©»WK:J8V^-C, «nE^r«W!feSr^rt-5 

[0011] m^m7Km<oBmmm<om^m^m 

it, RMl, 2, 3, 4, 5Xf±6lE*©«Wte*i^ 
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[0012] ii*^8ffl«co#mmco^m^fe 

W\ 11*4 1, 2, 3, 4, 5, 6X»±7BB*0>3B8Hfc 

lOOOmPa • S> m^ffi^S 1 O^Qcm^ * 
BIM2 1dyn/cm«T> M^lOO" 

[0013] t»*jg 9 mto<o»w&0L<Dm#&.w3& 
it. »*«8E«<o»fl^ia^-c, swaa#a<njw^, 

[0 0 14] 0ffi#COf£«^fccD^#iSMfc#j£ 
tt, »#JSl, 2, 3, 4, 5, 6, 7, 8Xtt9fB« 
©*98fc*5^-C» KnE«fl^*WH*¥*SWicao. 1~5 
nm<D hi--Sr5~4 0%coSff-e^tft>cOT'feSr t 

[0015] HMffl 1 1 IB*©»«l(M(lo*#mift*«fe 
fix ft* 1 !!, 2, 3, 4, 5, 6, 7, 8, 9Xiil 

0. 5~5mPa • s, WmfiUfi 1 0 *2Q c m «±, 
iMlOO~2 5 0" C, »W2 1dyn/c 

[0016] 1 2 IE«CO#«m^©^ma^*fe 

it, »*si iaa«©«wfc*i^-r. mmyvv^-yb 

m*K ->!) ^y^-f^Z^tilftb LtcbtDXhZZk* 
[0017] 1 3 iS»CO^«^^«D^^KB 

00~10000mPa • s ©ig*!;£©^#mtt!#]£iu 
[0018] 1 4 Ctt<PflMB^<?>ffi#$ffc£11 

[0019] 1 5 ta«cof^m?»^cD«^m^s« 

li, l»*9l 3Xfil 4 8E«©36Wfc*i^-c. SulS®^ 
[00 2 0] 1 6 IE«(D#m#^co«^JS^^« 

it, mxmi 3, i4Xtti 5lE«©^BJ^cfc^^-c, m 

ffiz.Z^k%¥Tmk-t%h(DX*hZ>„ 
[00 2 1] 



■ f * 

ft hi— tCJfc^T hi— ttftW/hS^WtoSMMWfcffl^ 

t\ «(it£*©{&^©^ft^ffl(;:ifc^-c, ad»t 
'>ft < +5 r t &X*2 So ft, 3MMW©tt£*i 10 0 0 
OmPa • sEHifcftSt, JHM£tt#£ hi— i:©S 

l < * 9 . %,mm*¥<D x 5 £ lt^s a^isn 

iftSo Lfc#ot> 1 0 0 0 OmP a • s W±©7f£& 
3MMM±:»* h#j(;:JL-£*>ft< ft 9 , ?UW«iT?ft < 4 
So 10 OmP a • sfiTfll, hi— SgF/JMS 

<ft5ii<M^ hi— ©»tttt^J8<45. 
[00 2 2] m*42C*0»W!Hfc0ftflcafl£r& 

tt, hi— Sa^iU^tf (i^<, <S^i#ttff<-T-5 
So {&U JSJ¥jJS40 tf mJ:9ffv<>i, hi— ©igfUft 

f5J:5Kft5o 
[0 0 2 3] fft&g 3 Rtt<0fMB£&0tt{m&:fr& 
tt, !Bifc*#ftXt*a*£i$fls© 5 *>'>ft< t t>-i7 £ 

[0024] m#m47bm6mm<Difrm®&<omit$L& 
[oo25] m^7tm^mmm<Dm^^m 

•rZ-fVt^trh TMZmVtc Z t }C «t <9 , 
±©#Htt«»#fc hi— #tt*LHfcasa*u*©«:S*lh 

[00 2 6] H 8 e*^fMt^e>fflH*$ft:£j£ 

*T'fc5©T\ H«bfe«Pfr©««aSt«Me*ix««fl5S 

o T , t£?l$tt:ffi&)::0MK $ *l,5 ftjittigftfi 1 *p 
feT^SirftS©-^ M^lOOOmPa • s UTX 

V\, Ld>U JfeK^o. 5mPa • s £TFX$>5 t if 3g 
14#i«5 < ft 5©T% ^ ft t) JSS T-ft v\, fe* 
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WfiMilSlOO" CETrcfcSi, 3M8gas#< 
ft5©-ca<feffl©«#*jfefcraJB*sfc5 , ^tt^ftSr^ 
BWUJtfctftJtntfftfe-f. Sfctt***fr8HH-*:: 
ttlK^S. *«JSffifil Ol2QcmJWTic:ft-5 

*»> , m.mittx&.mx^^<^ 

V\, mmm£)\±2 1 d y n/cm^iiCftS £, JlirA 

t/y s^j/ h^£©siis&*#»<fts. l 

[00 2 7] !fjR«9fB«©»mm^©«ftm^*te 

[0028] mmm 1 0 stt<o»«Kf tt(o^%ift^ 

(4, Rf&{t?H#¥J&ttS 0. 1 ~ 5 m m© h i— 4-5 
~4 0%©«SX^tft>©T*fcSr ticj;?). 
ftt(c hi— #«»£fc$Hft£;ftfcttflcK«»&»3£ 
hi— ©^©^^^(cl&SltfifiJu 
»M#&<ftSo ii^> hi— tt, ^yvhT-? 
h$ixfc»±T'5~ 1 0fll&©g)£ ») iftoT, 
-CV>S©-C\ ht-©TOfigiS 5 M mK±l: 45 i , 
#««3iSjS<ft5. hi— ©TO&Stfso. b 

mWT(cft5t, *3^«jft«»*^*# < ft 9 . fe^© 
l^tc hi— *«|*s L»<ft5o 
[00 2 9] lt*« 1 1 |3«©»m?g#©^ftia«i*^ 
(4, ^y h^©#tt^HulE©t©-efe5ii:lCj; 

fcSo *fe*^0. 5~5mPa • s T'fotU4\ 
«LSSLl\ »S!)55mPa • sK±tub5ilIL 
8t<ft9, O. 5mPa • sUTX*h% tff^tt^lS< 
ft5©T% fei^ifei LT8fejfiW©Jt*i:ft5iS^-Cft 
V\ toil0 0° CKTfJb5i s it«**S#<45 
©T"/y ^^-y h»©«#*j£fcra«ijsai)5, ^«^ft 
Lft tmtl'ft fe-f » *fc^mS*?r^#i- 
SrttliL<ft5o »jfS*S2 5 0° C^±idft 

Si, )S»^iSt^*-/H.-Cffiffl-etft<ft!9, 
APfi©fcft©ift^^-^^(cft50T\ hff 
tftSo m»«fet(41 0l2QcmKTtCft5t, 
*s»<4D. ^"y hffit LTffifflT'tft<ftSo 

V^o *E3ii7f42 1 d y n/cmW±t-ftSi, jH^tt 
«s«<4 0, ^ft^?ti|t©ll^^B<ftS, Lfc755 

[oo3o] m*m 1 2 K«©#m^«©«ft^*ft 

it, 7°y ^5/ hffiis-v^y^^i^i ufct 

<vxtbzztiz£9, mxmi imm<w®v)LzmtcL2L 
o^ftyy hfl£&#sr.ii&5T'£5 0 
[003 1] RjMI 1 3 BBft(0|»««{feoft{mttSB 



[00 3 2] SfsfcJS l 4KttotMt^<aft#3Mfc&fll 
[00 3 3] m$m l 5 ^oMUHkoflfttSMtttB 

[00 341 fl|*]g 1 6 fS«Of|«^(7)^m#gS 

cof^ffl t*m*gi 7 ie*©* w©ftua t sure* s. 

[0 0 3 5] 

immm uT^*%w<vm-mMM&m i swa 2 £ 
mfBft^g©*B&«^m, a 2 f±H 1 fc^-tiMMBfts 

»»«f±, W«5t«f#:-e*)5«3t#i Oi, J83fc#l 0 

2 0 fc. 0&»m$-&5^*g«3 0t, ®% 

*1 0±t«SrDl3t-t-5ll*K«4 0i:. WlOO 

Sr««{k-f-5S«»ltt5 Oi, igftfrl 0_t© hi— £ 

[0 0 3 6] ««g»3 0« S*^B4 0, i|S¥=gB6 
0, ^!/-=y^gt7 0, «l9 0l:o^tlift 

«W©iS8HT?*>57'y h3SB2 0 5 

OtCOl/NTlftB^-t-So 

[0037] *nmm<Dyy <y^ y hgS2 otcg*^ 

Ji-SIBfEfi, -£©4©:ry ?^;/ h^r^rW^^-C 
ft)©fc*ic{±, ^7Kvi>^©t>©«-«fct)^'y !7^s/ h?K 

S^y htt«r»#-t-3;friM», <lfe©@^T'3-T--f >^ 
(SftiBMD fcfflV *T#W"U:,fc*> y h 

[0038] xmrnmoimmms o «, K(mftA« 
xtmtzmm 5 0 2 m&ws 0 2Kff?j&£*xfcji£ 

#&*ai$r»*±tf *>97n>XT1£^7h 0 4 
A"¥Ttfyzf5 0 4 Ki 5a*±W feixfcjKfl:S<t«ISr 

»JB©JHW&S1M*a«fMn-55 0 8i:, 
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5 0 6 [;{« LfciM«15;tet5itS 9 

1 0f#«Jl-?.*[6] («3t*l OWEKEfrlRlfcR^ 
(6]) icmte-rs. ^$lJn-9 5 0 8f±, J|^n-7 5 0 

stc-7 5 o 6±^©SMM©iiii 

jfcfcOVT., 5 0 8©Jlig (^Jn-5 5 0 

8 ©Sffi©^t!jjiga) #3Mfcn — 7©Ji&©2fg©i$& 
©it t Afr4JS#as#6*i,fc 0 

[0039] kk, ^mmm^m^cmwmmn^ 

^^©g^J-CfeSw-v 5 ^ hi— lc»f£«>«flt*4 
*.*ffif*ffl»ai, *£S*K #fe«3(sfSr*&-{r^»$-& 

© tm*ft\z\$m%xfo5i>K #«#tt©ps©fc*^ 

tibO^Hi-y]) Mzm-S-fZ*. 5^MLTfe 

5„ hi— ©W&Sti, /hSlrVg, ft* 

tftt hi— ©sp*&*aatt, fe^tt©lRl±SrBWt LT2 

[0040] mwwMMv>i&m±. ffli^^yr^ 

K J: 9**3. *H*WT?tt v MSr50~6O00m 
Pa's, hi— S*£5~4 0 %©«5fflT'^t: $-&T 

[0041] ^^yrjKn, smftefeiSr^-r^^i 1 ^ 

-f^©^*©fc©Srffi^5 0 ft, SflOWi«Pi*:±fc 

"Cx <B^fclltt«*li!aJ|K$n5*iryr*H:t*>«>T'> 
*tft5©T% WlOOOmPa • s £TFT?fc*Mi 

ftv\ #«5ij##©!Ufck:,fc*uf, ^tyrittt^ 

2. 5mP a • s t&5*I/!>3-iy^©DC 3 
44W6. 5mPa • s T?fc5*@y^a-=>'^|t 
©DC 3 4 5fcffl^TffiHH»£rfro;fc£#H, v>-fix 

T5&m&±ctc» sfc, *+yr*fc*s#j5S2 0mP 

a • stfe5§iV!J 3y|tOKF- 9 6 — 2 OSrffi^ 

< ft^©r% £fcg*&*ffl«SK-r3#Rtt£i:fc]a» 

ofco DC344, DC 3 4 5S(^KF — 9 6 — 2 0 



limine ^vlr4 ^mWdk-tZ^wrmK'o 

^Tll, fiavi) 3yftOKF9 9 3 7^teic:#<(D« 

H^fe"?, H^g}^ gr£tt^ 

[0 0 4 2] ^BJ^wH^(c:J:ix(J, 3effi3f^ 
Hi&l$£f2:*ffi$fc*7 2 1 dyn/cmKiftt 
[0043] Sftffittlti h-f— 

[0 0 4 4] yy>x^«it h«S»#±k»** 

£*i5o Mi Ltli, *S^=-=^ttODC3 4 
4. DC200-0. 65, -1. 0, -2. 0, ffi S 
v- y 3 V-frCDK F 96L-1, KF 9 9 3 74 iffrmf 

[004 5] *W#t*©fTofcH*-Cf±, ^y y h 
f^ttS/iS 0 . 5~3mPa • s cD^[ST*P n W<£ < 91 
ft, fe^, fe^l'iS^^M^tr^fc^^ 5mPa 

• sH6mPa • sgttimS*^««©gIt 
^tS*^g{;^5«|B|^m?>^o lOmPa • 

s ■vi±nmz.m'tz>^*/i'#—&*% < & v 

T'fi&VV Sfc, 0. 5mPa • sBTT*fe5i#It 

T*&1\, HR~><OMm<omWt> »£f±, 2 5 

0° C^TWfcO-CfoS^S^feSo 
[0 0 4 6] *®K^7(i, S«JWtHI6ii$fltt<oW# 

ff, *fcHJt©W«;#, fr&<0&fo±$ltZtitb. X*% 

0-2 1 d y n/cmg^Pg#T'wtvJ; 5ffi^t>©Sr 

[0047] msusstfi. i&^m&, 

VXfcZ&frVXV* 1 ), lot, T*£3fctt«V^« 
*ffiffi-f-5*JS^*>«. 0l4Q cmSJtK 

±ti>m£ L\\ *ISPS 1 0 12 Q c mM.gT*fe5„ 
[0 0 4 8] ®2£#)$LT;*:HjfcM^g<£>i&# 
fco^-c«9H-3. 5fc1\ H2 (A) fcjjrfiSfc, 7° 
y ^^-y h^B2 0K<fc9$ft#:i 0 JtKWjfiUfcry 
9x7 b^Sr*D-^S*i-S„ 112 (B) tC^-f 

3ofcj:!>»*-r5. «r*»itttt-jRt 3D 
mytfci o*ffiK»«KMfc*«*-t-5 0 02 (o !ot* 
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[0 0 4 9] fcfc, m&$«5 0t;:«fc*)#®&Hfe&«& 
lftft«5 0 2rtK:t!W-&;Kfc#J'7*5 0 4fcJ: 

9 5 1 OfcJ:5«fcD-7 5O6±K?*0*Jll&fcf.5. 
r©J;5(cLTSftn-7 5 0 8±K»j*SJx*:*fWl 
fcSM«rH2 (D) Cia«-t\fc3fc***l 0±{c^$ 

hT— Wtftl 0Jbfc#lW5o 1212 (E) fc 

^i-«t 5M£^S6 0©6?o-7 6 0 2(cTOPbfc 

-«Sr3f*«J»PK(69't5. HltBH*U 

•Ovfc^tf, 1212 (F) 5 fc, 

n-5 7 0 2l^lc^(tbtifc^#t-^ 7 0 4HJ: 9 IS 

^S7 O(cj;o-c^$4x5o fc*>\ »10lil 
m«B9 ot-iy^m^^fcfs, ff^iiBco^y^^s/ 
h e> i&m * -co -y- -f * /no* d s tttffl $ ii* o 

[005 0] 03 75SI21 7 (±^HJfe^i)co!lftii^ic:ov > 
Ti¥^iC|ftB^i-?,fcJt.Ci|2lT?fc9, E 3 li?l&j®fI<o£ 
^SrSiWi-Sfe*©®, |2l4tt«j5jafScoj; 

H 5 ft h J: 5 06(±^ 

[005 1] «5Si8m-ett» H4fc*-tJ:5fc«<ftB- 
5i«*#i:jJS|»/Kje*+S'7 , BPt.lWI»dS:^urEll 

fKf±«^#Lm$ix-C7°y hiRoSESU^-f* 
[0 0 5 2] hT— #ftj®Sf-*i^-Ctt, (21 5 

-7 5 0 6wW(cffM$ix5fl;#(-J;oT±fc^-3>' 
*l-J:5, 7°y HS»SriiiiLT»«aSK:»»i- 
5. *H«»©hi— tt, S*W(Ci±^3t«: 1 0 

[0 0 5 3] 5Mti8afc*S^TI±» #i5ftaTii, 06 



o^ico^,^(± N 7°y f7^ y vmmnftu^h^bn 

i o±fc»»bfc l>7— is^y 7*y httJBSrfltott 
3fc»» 7°y 7*5/ mm*h1— l©±|:tfL, -t 

[ 0 0 5 4 l !H 8 ffl*fm**l*ttJlfl: Lfe^t ©#* 
SriftBJi-?)fcferollX'feSo 9M$!0-7 5 0 6(cft*£ 

^©-e, M^t*aiD-75 o 6^?>«*i oi 

(^»L<t5i-t-5 hi— ^)|f)|cfiit5h 

[0 0 5 5] 09»i51&D — 7 5 0 6 tj&ftftl 0 £ £ 
A-Kay^? h$-£fc.fc5-t"&'jH-0"e*>0, HI 10 

r y 7 * v hwm t *fm**Mi t & %m#Mfc*m u 

9lc*1-<t 5id^n-7 5 0 6 iiSftffcl OiSr/>- 
Klcay^^h^fSt, f£&g©7°y hffiJf^ 

T\ 010 (A) \Z7frf£o\Z, i3tfl:iOO*itI 
{gi o ~ 9 5 0 6 ©glffi i © DQ ¥ + y 7*BP % Wffl 
d*»l:f5J:5fc«3fcfcl 0 t 5 0 6 t 

flrf-S£X***>5. HSL mio (B) fci5H-J:3fc* * 

5 0 7 r t ir i «9 , 5yt>-</v h 5 o 7 ®Ty-> 

a y*mm itift^ h 5 o 7±t^*nfc*fra 
fommtmytiti o±£.Mf&&tiif7y y^y hmmt 

[oo56i mmummnmw. yv<y~yh 

W50~100mPa • s WJi© t©i-OI/^Ttt, # 
CSOOmPa • s £i±©t>©{COV>T(±, 

g#fcs 0 JMBttfctt, a«B*ts#*n5 hi— mfc 



#M ¥07-209922 

*9l#Jlti-C«3t#±l^«iLTU*5fc«>K, 

fcSo *W#4Sf©H*T?f4 x h-7--»S©S5v*3MWWfc 
outfit 5 A/m^f> l-t-— jSS©^^t>©f44 0/im 

2 0-3 0 %©ij.^*l V 8 ~ 2 0 M mfSffi 

[0 0 5 7] 7°y ^cny h«S©S¥(i, S^^^fcT" 
y Vx. y hffi©*feS, *ffi!8*fc J: 9*3Mlt^#fti- 

DC 3 4 4Sr^V>fcHi|-e«, 30^m« 

riiJiDttltcft^fcotot^^ ^©ISSJ;^^* 

[0 0 5 8] ^frt^^itfrW^+S'T 0 , -T^^ 

i-ftt?*>» ■ffi*m^)Sir®*^t©^i'^Ji^^ffi 
mfc^L&Mst-?!) v-^y hmn. •?» 

V^y hmmtffiftW&Zix^fr&flkLXii^m&ictl: 

fc*>Mmtt, »^ia^sij*©*/Pi:7°y h««© 

Sffi SrJS LfcJ¥^TT'^m©JiSrSL$ft^eS 
©ttS, jtS©)S^(^CT5 M m7i>t)5 0 Mm 

[0 05 9] ±IE©*#T-CiifWL||^^*Jr.ftofc^ 

tBHfi, ^flsa^JaK 1 0 OmP a • sH6000 
mPa • s, ■?]) 7^ y hWlts 0. 5mPa • s 
5mPa • s(DfflT*fo%~ bWM^tc Q iSKIC 

HLtit m#a-7±©^m^s©j*^, 7*y7 
^s/ hi8tjf©jp*, ^m^yy^mhrnm^b-omm^ 

1 (cx^-f-j; 5 *«(rik*> •? , mfcVL&fflommtmm-i 
i (r^ u fc^iai- as ^ b *mm ufc 0 7^7^ 

2 0 0©^y-X£ffll\ *fcK#a*?fl©*-r!>T« 
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ICfl^±SJ<DDC 3 4 5 fcffl^fco 
[0 0 6 0] 



1*1] 







Vxy MSODttfi? (mP a • s ) 




(mPa 
-s) 


ME 
(%) 


0.65 


1.5 


3.0 


5.0 


10 




50 


5 






ft 

a? 

s 


100 


10 


^MBWSV^Wd 






500 


20 








1000 


22 




2000 


25 




3000 


30 














6000 


40 













[00 6 1] *»«©$-SS*Wfc.fciT,tf. S£#gMfc$l 
[0 0 6 2] «offifria^Ji±, -«i:*ty7iKi 

Lt^y/<7 7-f V3£Jt#k ^Rtflsopar : 
Exxon }±$») trffl^T^-So ClWIsoparfi, ->!l3yt 

fc, «lt>«tflHIBIWS<4ai > h7— ©UfWtas 
Lfe^ot, jgfttfSl-2% 

ftb-ci^So rtucftLT, v-y ayt-f/m, hi— 

«ft#l~2%©#&\ tt^tfclR 

[0 0 6 3] ^*(DfKfrm^]"C*fflVN-rv^c:Isop 
arte, »a«)J:5ic % M%mm<, Li»tS*Sr4fco 



t ^ 5 rasas & o fc o zhKM LT*mmmx°m v v-o > 
awicitvti, rmmm*&#tz>^ t&x$ , 

[00 64] ft. ^-HJfe«T'(±, Mgfi Lt*V 
/w^ i T/-K>'7 p 5 0 4SrfflV^ctOico^TTOtfc^, 

0 6 ldKf&{|ffll«rtt£-*-a r £ 4S-C 1 5 1 ©"Cfciitf 
M4t>©ffcoTtJ:i\ fci*tt\ Hi lfcjjrf- 
5Lfcgfi 5 0 a ©J; 5 fc, *fmffcfl*li«-*-5 1 #fc 

*Sr*iB«)5 1 4 5r^LTJ|»D-7 5 0 6{c«a-t-S 
fcotfeott) ^— Wtv- 
7 5 0 6±t£&*£ftfc^#m&#l©JIJ¥&&fl3«^*© 

o 6 ±fcttfcstta©*» a r. i a*-e* 5 1 © 
-efetifJif©#/it.©-efcort &\\ fct&tf, mi 
2 fc*i-a«36fH 50b©£5t, ^AXttPHfc-ejft* 
S*Lfc£*J?'U'-K5 1 6Srffl^Ta«o-7 5 0 6± 

U--K5 16 t»c-7 5 0 6 i©SfetfSti> #Jffi 
X h ^-/^fatc^U &ffl7* K5 1 6 ©5tS8^Sffi 
fflTV- K5 1 6 0 6 t©a^BJ:i)e 



[00 6 5] ft fc, *«W©»-|UI6Wfcov^H 1 3 
*#!BLTlil9H-*. 01 3t±#3SW<0$6-!HStt-C*> 

■BftHtStfB 1 fc*i-*»W©*-*lt«T?*)*#«B 
ttSltirSftajfcHU I«i5 0|;fUtatag5 
2Srffl^fcr.tX*fo5o ^©tt©#/&{i#3§ip!©li?-|l 

[oo66] mmm. s 2 » N mmmn^nm-t 5 1 

5 2 2*»?>*W*ixfc«E*mifeJWSraFjL5ffltfflfcS 2 4 

-rS^^icLT^S^tvfcttl&D-^S 2 6i> tt|£n 
-7 5 2 6©±«^KB$*bfca«lfflS«?#T?*)5S«l 
h5 2 8t, Wtort-fr V 5 2 8 ^[Hltelgf!)-f-5 t * 
fc, Wfo^ b 5 2 8 £{fe£&n - 9 5 2 6 S^Jtflc 1 
0fcS«-t*£5l::LTfiy$1-5«ttc»-?5 3 0 a, 

530b, 5 3 0 ct, ttfm*ffl0j|V«rfHH-«* 
ttWt*MJtlfcIMn-7 532a, 5 3 2 bt, 
I#|tt)7'l'-K5 3 4a, 5 34biSr<i^-5o 
[0 0 6 7] 5 2 6fi, Ell 5 

fc, 1-5 2 8W0tefrfi)i:R##|6ifc®1E1-5 

r t K J; 0 , ^fc^/u h 5 2 8 ±fc«flE3MWfl 
S„ mW^M(0^-<^ b 5 2 8^©MtP-7^r 
ffi^fcOfi. ^*©«ffcM$J£llft!^ b 5 2 8©* 
ffiKjSK A7Jfe<^*i-5fc«t)-CS>5„ Jlt^v h 5 2 
8ti, — 30 a, 5 30b, 5 3 0 cl-ii9 

1 0 fcttgH" 5*(6l 1 0 ©HHE#fa t $ 

W&^/i' V 5 2 8©^SgPictt/-?— 7* 
ftfeft-OfctK :WIIip-7 5 3 0 a ©WSSBgBfcS: 

ftfetUfc^^D^ry ht«^b$otl^h5 2 

8 SrEHHBIH-*. ^©fcft, Sift^ 1-5 2 8 
[00 6 8] a^^/V- h 5 2 8 CflBl^ttSrWi-S^^ 

y ^ y h»W©rt«R5T?5Mt$*5ttt, m&^/v h© 

■^tm^^mm^hKi . s,»^vb©jift^i 25mm© 

£ £ ttSHfc^ h©ff$30xim-e, * tzMU^ V © 
ilft^2 5 0mm©£ %\iW&'<*' b©J¥£ 50 w mt' 
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fcl§£\ m^^/v- h ©HiJtttl^^/v b ©If $ i /1ft 

[006 9] Iin-75 3 0a, 5 3 0b, 5 3 0 c 

man $ ^fcmftstitfit ©f&t ^^0-7^1^^, 

Sfc, IBn-75 30a, 5 3 0 b, 5 30 cO« 
fcf±, l-5 2 8^!J s/7°-r5©Sr^it-f 5fc 

tbfV 5/ K^'^-^Uttfcn-C^S. SSlJc-y 5 3 
2 a (4, Pfbn— 7 5 3 0 a KmfrtitzM&^fr F52 

8(r^Sbt-5*f6], BPt>|gttiD-7 5 3 0 afc^irfS 
*r6]}c:|l]te-r5c ««|n-?5 3 2 btt, 
2 6fcjf LST5«t5tK«$*bT*J9, «p-75 
2 6tef£tt-f32n6lK:iHlte1-5. ft. *3PJ#^©3?ifc 
T?tt\ SMft^/u b 5 2 8 ±—©«tft^|feS«0*Ji^fifefc 
O^T, *i$IJn-v 5 3 2 a©/13$ («SJn-9 5 3 2 
a ©^ffi©#S)34S) tm^^ t-5 28 ©j!3i© 2fg 
©igft© £ # id A»ft*g*7)S# feti^Co Stt^u- 
K 5 3 4 a (im^/l- h 5 2 8 fc, 4 fcg^® <9 ~f U- 
K 5 3 4 b ri«l& n - 5 5 2 6 fcft# Lfcffi^^J ?r 

[0070 ].*»H©*z^dfc«KJ:ii»i, »4fti«rflK 
fc^TiJWtSrW-t-SaJfi-e^SixfcSKii^u h 5 2 8 & 
ffl^fcdticit), 01 4ic^-f-J; 5i-> Wfc.^^ V 5 
2 8 ©t y a y Srllli L tl«!'</l' h 5 2 8±fC^/£ 

1 0 t WfasOV V 5 2 8 £ ©Wt-PflfiS d riS-C^ 
s/ h?SH©rta-e^8|$*Sr t^T-^S©T% -7V9 

[00 7 1] ft, JBZjaSM-ett, aft^ h 5 2 8 5r 
3*©|gidn-95 3 0 a, 5 3 0 b, 5 3 0 c 

rtti-PI^$ix5 t©T-(4ft<, fc£x.ff N -*©IE» 
[00 7 2] * fc, *-SQ6«T?tt. gi*^ 1-528 
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01 5{C^-T^gfi5 2 a CD J; 5 i-> 5 3 5 \Z 

#&i&mz.Btmi,ximztiit?-7fl'*Ttfy75 3 6 

[00 7 3] $ btc, fS-|tat0|-T?t±» m^/V F52 
t50CSSJp-7 5 3 2 a Srffll/^fc t ©{CO^Tta^ 
fit, 016 ic^-fgi&gM 5 2 b co J; 5 (c^ ^AXIil 

#t?»j*$iifcaiwp'u- ks3 8 tfflv^-ca*^^ h 

tt, fi*J^ U- K 5 3 8 i Sft^/u F5 2 8 t ©SK* 
ffif±. flUffi-C h U-zU^ic^V, MM? Is- K5 3 8 
©fciSasfcfWT' K5 3 8 b h5 2 8 i:©3 

[0 0 7 4] #cfc:, *38W©IBH3IKS«»(k:oi%T0l 7 

«tl»S1#^0T*fe5o 0 1 7 fc*-ttMME*S«#B 1 

1 2 Srffll\ Zti&mWjv—? 122a, 122b J; 

wco^-njsMtPifife-cfe-Sc Lfc^ot, *mm% 

[00 7 5] iS3t#:-</W h 1 2 ©£#{£»!, V— A 
©&JS. Mitf=?'^cD'</vh, #y-f? K^-f/PA 
h-© i 5 fcV— A ^©fflflg^v h^fco oj^Sr^r 

[0 0 7 6] *»WO»=SBfcW-J:ntf, W4ft£K?# 
l 2*fflv^fcr t fc «t t) , 0i 7^-f-J: 5t-v S^fcn 

-75 o 6±.\m&&nfcmw&fcMmk®yt#.'<fr v 
1 2±(c^$ttfe7°y bmnbtf&j&r&ten 

©»*icap x. t & && s4fc t# s fc * a>m*.ttm»mA 
[oo77] « E.mmmx'it. h 1 2 & 



2*cr»|ESba-7 1 2 2 a, 1 2 2 bSrffl^t{fc# x @ 
telEil)-r5tcolco^TIftPJLfc^^^fi-^(cpg^ 

*>©-(?«:#<, fc£;L(±\ -fcOWWio-y bfe 

[oo78] *%w<o%mmi&&i\zi^xm 1 8 
SriwiBL-cKm-s. 0 1 8 n*»w©»iBieisw-e*> 

«BS*^0t?fo5o 0 1 8 l^i-»«KfldK*^B 1 

tt. moss 5 o {cf^x.T0 i 3 iz^fm-mmmxm 

&£<®}£#1 OiCftjcT, 01 7t£^-f-JflH3?ife0i|£|S] 

tn^^ti^/v- n i 2 %m\ z.jti%mwjv~y i 2 2 

a, 122bl:i!)««, UltelEKjUfcr £T'fe5„ ^ 
of. ^PJco^EgH*«T'*)5#«ie^Kco»« 

^0^«»§i-?> t*^ mmm&mzte^xmnzyfrt 

[00 7 9] *»M©»=m6Wc; Mi&lCftft 
[00 80] *«W»±±E©#|?16«HcKjes^5 fc© 

Lxmmmyt»*m^tcm-&fc<>^xmwvtctf, 

fct>©> #«^i=iy^(OJ:5 4»«IB«RTft>J:v\ 

[oo8i] ±.m<o&mmMX'K, yvv^-yb 

tc&, «rm»fll3 0lwj;9i«3te*l 0Srflf«Lfct><ok: 

yj <>^-y bm<Dmmtm.^w^^xnt> 

tfO. 5~5mP a • s , %%&tfiff>l 0 12 Q c m» 
±, 0 0-2 5 0° C, *ffi?g^/5S2 1 d y n 

[oo8 2] ktIw ±E©#nit«Tffi^e>n«^ , y 
-T5o 01 9t±yy h^g©«m&^0, 020 

tt0l 9{^-t-yy h^g©Sbf^SrlftPJi-5fe*6 

©0, 02 1 i±y y y mm^^t/tm^m^ 
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ti<D^mmmvm^hn^D v^y vmn2 oti» m 

1 9fc5rf ±5fc, «3tfltl O-kfcSSjM'bSISfMBirfc 

h 7°y hffittftft2 0 2SrllX*rt1-5^-^2 0 

4i, :/!» hffi^Ifj^-TS^V^ 2 0 6 

9 2 o 6tcfff«$tufcyy bmimz-i.ifztfy 

-f2 0 8 h *$%2 1 0 a , 210bi, ^y^i^F 

ftttttf* 202 i o imm-rmmmw. 2 1 2 

10 0 8 3] :/!/ <y^y Ymm&#-2 0 2tt\ ^/l~f- 
* (SftjffiR : (80 ) -c^^^tv^, ^ 
A"f-*fi, «?L^*RUfcicft3lHe#jfiSr^ri-5J6tt 

««i&^2 0 2<Dmmm2 0 2 b^6.^w-t-5 

y;>xs/«Mfr2 0 2©jlS^?,Mt5, 

2 0 4©®3tf^l 0 i*J-fti-£ffiK:f3u 612 01^1- J; 

</x.-y Vm&f&fc2 0 2<0Jgffi£fS)t&l 0 
fcl3ft-t-3::i#-c#3J: 5fcMP«2 o 4 aflSKttfe 

*VCV5. §gg2 1 0 afi, ^V^2 0 8t«t !9a^.± 
IfbMf?!! h^Sr^y <y^y VWLWifefo2 0 2 

©*jf&«0 2 0 2 a (C«Si-5o 7 s y ?x y VmW&W2 

0 2 ro^ffiS 202 at ^r-X 2 0 4 t (Dffl\CttQfflU 
2 04b«^tti*l > /!)|?i-7bSl±^2^ 
SB 2 0 4 b fcSF* fetlfeft, ft&tt 2 0 2 a i^T'y <y 

*y hmm&&2 0 2\zm££in& o W&2 1 o bf±, 

■7°!)<}^y VWlWifcW2 0 2©»UMB12 0 2 b^t>»ffl 

[0 0 8 4] gis^e2 1 2t±, mm*mmfe£ix% 

tmzlr-x 2 0 4 <DTi%mmfc&&K®. <0 ttV btl 

fei2i3at> mw*mzm%.£fttcm2 i3b©s 

it&mzfflf htltcft 2* 2 1 4 a , 214bh *A21 
4 a, 2 1 4 b Sr^r-^ 2 0 4{cSft1~-5^ 2 1 5 
a, 2 1 5 b t, 81***1/0 ^ftVV&S, $1*2 1 3 b &IU 

wmwiz. ftm*b<Diimz&<sz x *A2 i 4 a, 2 

1 4 b £|Hlte^iirf 5 ^ i <fc <9 > >*r-;*2 0 4&tt)2 
1 3 a<D®<9 fc|gsw<5. :r*UrJ;?K fl836*l o±ic 
:/y h«tr»*L*v*i:ttt\ 02 0 (A) lr* 
•f-«J:5{-, T'!)')x'>FSM#2 0 2^i)t*10^ 

020 (b) tc*-r<fc 5 yyy 

~y mm&#2 0 2Sr«3fe*l 0K3«**5 a 
[0 0 8 5] ±Bffil$.<D7V f-SS2 0(3, 

4>6»0«tK»<5*^9 ')x ? h»^2 0 2-§rS&# 
»10i:SfJ«, yy^xy «ifg#2 0 2^ 
«fcf±» tKV7°2 0 8\Z£<9y*V <? ^ y b&2 2 



mmmLXioV, -f V<y*y fc2 0 2 X-hZ^ 

/V-i-y-omKDfcmZMZ-Z^V h»f±» 02 

1 fcgrf i bKs -fVv-^y bmm&W- 2 0 2 ©jSttHffl 

0 2©jSffia»&»ffl**u» iSjtfrl Oii^-ftff^T- 
8fctf*ix*. £*U=J:!K flSjfcfl:±<0»tt4tMK^/£SlS 

dST#5o ^y **27 yy^xs/h^s 
yy 9xy h?Sttf&ft2 0 2<DrtasSr^tl^5t>© 

wife**i3t>cDo*&< > M$t©*:/y 

[0 0 8 6] H2 2I4, ilEWfrf^W^V^ih/ST' 
y y MI«©aj»tflSr*f HTfcS. 0 2 2 
7°y 9xs/ hSB8 0lt «!3t*l 0±tcfflj*»n5H« 

0 2i, ^x-y b»M8 0 2©««8 0 2 a 
*tiRm-tZ5—X8 0 4t, -fV<}*yYWL*ftmtZ> 
^>?806i, ft-mfrbfXm-lzm^fyy- 8 0 6 
tcBf«$tifc^y y HRSrJR*±rf 5/K^^8 0^ 

8S8lOli, ^8 0 8irj;i9®^±(f ^tufc^y V 
x -y h^^yy y bmm&fc8 0 2©MI8 0 2 

aicmm-rzo im, /y^xy«ttf8 0 2©tt 

fflij8 0 2 a i^-* 8 04 t (Or B ^ir fi^WJSlS^^J** Jx 
X*3I9. ^xy bffi2 2 OttiOfiliflftPii^ 
«ft«8 0 2 ai«itl5. «HS^fif±, * 
gB^e)<^«#^A***VT^^V^#«, 02 2 (A) 

0^^«tlfcteg^lf ^«U*»feO«#iSA***i. 
-CV5i:*»±, 02 2 (B) l^i-£5»-, ^y^xy 
b««Me*8 0 2«r«3tfl:i 0JcS«$^:5. ^"y 

2 0 8(Cj;f)^y !>xyF«^y h«E^#8 
0 2 Kttgflto:.t Ory^xy 
|&fr8 0 2 cDifcOHiiJ 8 0 2 bSr<®3te*l 0}cij^£-<£ 
5o ^y ^x? b«Mfr8 0 2tfc5'<;W-!5' (» 
ftiS*:*^^ («0 ) ©«W15;i^5/y!? 

x^gi±> yy>xyhitiis#8 0 2©|[ffli8o 

2 b^feJSctii*^ iS^l 0±^m**^5 o rtiir 
[0 0 8 7] W» /y>xy h«tt^l;ffll/^tb5-< 

/w-^waaw^^^v^T'y 9* y bmm&tt 
is/ mv^y v^y mm&#^<om%;&MMiznx 



$Sr*S'<<fi<i-Sii:*sa*Uv^ 
[0 0 8 8] Sfc, *3BWtt±IE©#iei6«(tPR3e**u 
5 t> ©"Cttfe < > KfHMHMOJIVtf 5 ~ 4 0 /i mt 
fettff, 8£#3&&#J©*!i&fi 1 OOOOmPa • s.Tfc 
oTti:Il\ g^Tfli, 6 0 0 0mPa ■ s «±<£>i« 

Af-CJ 5 <fc 5 K&ixtf, 6 0 0 0mPa • sKlft 
<fcV\ #£*7> s l 0 0 0 OmP a • s SrS^S t><0«\ IS 

[0 0 8 9] 

[0 0 9 0] W#«2K*^«WK:.fc*ui, hi— #S 
[0 0 9 1] R#«3e*©*Wfc:.fc*w*, Wifejfe^rfr 

[0 0 9 2] IS*«4e*«)«WtJ:*i/tf, *rSH4**T 

[0 0 9 3] BI#«5©R©»?f§fc«fcixtf. WSittSrW 
i-SStt-t^MB^ h i t i 9 . 3 SB 

[0 0 9 4] B*#«6 8B*W>3B9§|;iJ:;ii,wr» "T«tt5r* 
/i^^hSrffl^fciiricJ;^ 3 GftOSn £ 

[0 0 9 5] ffl|*J57|B*l<D«Wfc±tttf, m^XSici 

5 7 y ?^s> h^m^i-syy **s/ 

hi— *s#3»-*-So«rW±-t-5 
[0 0 9 6] »*Jfi8E«©«M^«tJxtf, BufSO^jEtfe 



i($^sp07-209922 
t L fettle J; 9, tt*^l|2«ro^0^^S)*(cAtlx. 

[0 09 7] »#«9K«^*9]fcJ:*tfi, mm<Dffif& 

[oo98] at$ig 1 0 am<r>%w\z. j:tits x m&om 

tilt Lfc^ticX'O, ±IB©Sb*^Jnx.-C, te^wl^ic: 
hi— £fijtfs L-^i-< «:5»W»«l©*(m<ft*jSfe*« 

[0099] 1 1 iBfc<M89ii;: «fc*ui» tuiaco* 

[0 10 0] IfjRJSl 2B*©«i!lilc:J:ftw:, AWE©** 

[0101] m#mi 3 8E«©*BI§ tactful, IMB©* 

[0 10 2] H*«l 4E*©*3l§£J:*tfi, husEOT* 
LfcriJcj:«9 % t»^2ffi«cD^Bjw^b*i:lii# 

[0 10 3] 8»*«1 5 8B«©»W^J:Htf» huIEcd^ 

[0 10 4] 6fE«o^WtJ:tu«> SfifS©* 

fifet Ufcr.ticJ:«3, t»*3S7ffi®<Di60J<DSb*tPl« 

imswffi^iftBj] 

nun *wn<Dm-MMmx*hz&mmm.mu<Dwm 

[02] B3Hc*i-»flWaflaitt©»f^SrlftWr5*:«> 

[03] mmuv>'&fc*imirz>-k.v><omx'hz>o 
[04] »iffi@e©«t5-t-**^Bi-e*>*. 

[0 5] hi— &®mn<D£i1r&7fi-r®X'foZo 

[06] *H«»©»iiiaet*-f-0-c*>5. 

[0 7 ] lf*»o^HiiflSSr*-rH-e**. 
[0 8] ttfm««l4:#Ji<bLfcii:©*ilS:»lWi-5 
fc»CD0t?fo?) o 

[09] ^n-yijS^t^N- K=y^^ h$* 

[010] *«w©SB-ifetfi«i© y y h = ^ h £ta 
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1 1 1 ] m i c«i-»miB«tEjiKffl^b*i«a<fc« 

II 5] (Hi 3lc*f#«B«a«K:ffi^feJx5a<fc 
16] Ell 3K^»«|Bft3fiWcffiV^fctu5a« 
Ell 7] *«WO»HIIJ6«-C*)5»«8B«3fi*^ffl 

mi 8] **w^^Eiafeffii-e*)5»mia4it^«^ffl 
120] si 9tc^-r^y h^a^ttf^sriftpj 

02 1] 79 h««|&fMt«*«ca***fc 

022] :/y ^3,5/ hK*©*#fl*Rw-rafc»<0 

20,80 ^y y&m 
3 o «mss 



4 o flr^ass 

50, 50a, 50b, 52, 52a, 52b WA. 



6 0 

7 0 
9 0 

12 2a 

2 0 2, 
2 0 4, 
2 0 6, 
2 0 8, 
2 10a 
2 1 2 
2 13a 
2 14a 
2 15a 
5 0 2, 
5 0 4, 
5 0 6 
5 0 7, 
5 0 8, 
5 0 9, 
5 12, 
5 14, 
5 16, 
5 2 6 
7 0 2 
7 0 4 



, 122b, 530a, 530b, 530c 

8 0 2 *:ny M8{fc*&{* 

8 0 4 * 
8 0 6 
8 0 8 

, 2 10b, 810 fSg 

,213b H 

,214b 

,215b 

5 3 5 9Mt 

5 3 6 yy^Ttfl/*? 

5 2 8 5Hfe'</V' h 

532a, 532b &fBJo — 7 
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* NOTICES * 

• * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid-development method of an electrostatic latent image of developing the 
electrostatic latent image formed on the picture base material with the toner which is the 
electrified development particle. By contacting the liquid-development agent of the 
hyperviscosity of 100 by which the toner was distributed by high concentration in the insulating 
liquid applied on the developer base material which has conductivity - 10000 mPa-s to the 
aforementioned picture base material The liquid-development method of the electrostatic latent 
image characterized by having the development process which supplies the aforementioned 
liquid-development agent to the latent-image side of the aforementioned picture base material. 
[Claim 2] The aforementioned liquid-development agent applied on the aforementioned developer 
base material is the liquid-development method of the electrostatic latent image according to 
claim 1 characterized by thickness being regulated by 5-40 micrometers. 

[Claim 3] It is the liquid-development method of the electrostatic latent image according to claim 
1 or 2 characterized by forming at least one side by the member which has flexibility among the 
aforementioned picture base material and the aforementioned developer base material. 
[Claim 4] The member which has the aforementioned flexibility is the liquid-development method 
of the electrostatic latent image according to claim 3 characterized by being a metal belt. 
[Claim 5] The member which has the aforementioned flexibility is the liquid-development method 
of the electrostatic latent image according to claim 3 characterized by being a resin belt. 
[Claim 6] The member which has the aforementioned flexibility is the liquid-development method 
of the electrostatic latent image according to claim 3 characterized by being the seamless 
polyimide film belt which has conductivity. 

[Claim 7] The liquid-development method of the electrostatic latent image according to claim 1, 
2, 3, 4, 5, or 6 characterized by having the pulley wet process which has a mold-release 
characteristic and applies the pulley wet liquid which is inactive dielectric liquid chemically on 
the aforementioned picture base material in advance of the aforementioned development 
process. 

[Claim 8] For 21 or less dyn/cm and the boiling point, surface tension is [ the aforementioned 
liquid-development agent / the viscosity of an insulating liquid / 0.5 - 1000 mPa-s and electric 
resistance ] the liquid-development method of an electrostatic latent image according to claim 1, 
2, 3, 4, 5, 6, or 7 that it is characterized by being more than 100 degreeC, more than 1012- 
ohmcm. 

[Claim 9] The aforementioned liquid-development agent is the liquid-development method of the 
electrostatic latent image according to claim 8 characterized by being what uses a silicone oil as 
an insulating liquid. 

[Claim 10] The aforementioned liquid-development agent is the liquid-development method of 
the electrostatic latent image according to claim 1, 2 t 3, 4, 5, 6, 7, 8, or 9 characterized by being 
what contains the toner of 0.1-5 micrometers of mean particle diameters by 5 - 40% of 
concentration. 

[Claim 11] For 100-250degreeC and surface tension, the boiling point is [ the aforementioned 
pulley wet liquid / viscosity / 0.5 - 5 mPa-s and electric resistance ] the liquid-development 
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method of an electrostatic latent image according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 that it is 
characterized .by being 21 or less dyn/cm, more than 1012-ohmcm. 
[Claim 12] The aforementioned pulley wet liquid is the liquid-development method of the 
electrostatic latent image according to claim 1 1 characterized by making a silicone oil into a 
principal component. 

[Claim 13] It is liquid-development equipment of the electrostatic latent image which develops 
the electrostatic latent image formed on the picture base material with the toner which is the 
electrified development particle. By contacting the liquid-development agent of the 
hyperviscosity of 100 by which the toner was distributed by high concentration in the insulating 
liquid applied on the developer base material which has conductivity - 10000 mPa-s to the 
aforementioned picture base material Liquid-development equipment of the electrostatic latent 
image characterized by having a development means to supply the aforementioned liquid- 
development agent to the latent-image side of the aforementioned picture base material. 
[Claim 14] The aforementioned liquid-development agent applied on the aforementioned 
developer base material is liquid-development equipment of the electrostatic latent image 
according to claim 13 characterized by thickness being regulated by 5-40 micrometers. 
[Claim 15] It is liquid-development equipment of the electrostatic latent image according to 
claim 13 or 14 characterized by forming at least one side by the member which has flexibility 
among the aforementioned picture base material and the aforementioned developer base 
material. 

[Claim 16] Liquid-development equipment of the electrostatic latent image according to claim 13, 
14, or 15 characterized by having a pulley wet means to have a mold-release characteristic and 
to apply the pulley wet liquid which is inactive dielectric liquid chemically on the aforementioned 
picture base material. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid-development method of an 
electrostatic latent image and liquid-development equipment which form into a visible image the 
electrostatic latent image formed by methods, such as electrophotography, and electrostatic 
recording, an ionography, using a liquid-development agent. 
[0002] 

[Description of the Prior Art] down stream processing with a high energy amplification factor is 
high-speed as a method of developing conventionally the electrostatic latent image formed with 
electrophotography etc., and forming a toner image — etc. — many Carlsson methods of the dry 
type indirect method using the fine-particles developer are used from the advantage However, 
since a fine-particles developer has the toner particle diameter as large as 7-10 micrometers, it 
has be [ much toner scattering / and ] problems, like it is difficult to acquire the picture of high 
resolution, since the fluidity is still worse, stirring is difficult, and it is difficult to perform uniform 
development in a large area for this reason. For this reason, in order to realize higher resolution 
and a higher tone reproduction, it is desirable to be based on the wet developing using the liquid- 
development agent. A liquid-development agent is because disorder of a toner image cannot take 
place easily since a toner particle diameter is small to ** compared with the toner particle 
diameter of 0.1-0.5 micrometers and a fine-particles developer and the amount of 
electrifications of a toner is large. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, generally in the conventional wet static 
recording device, the liquid-development agent of low viscosity is used. This liquid-development 
agent of low viscosity mixes a toner with Isopar (registered trademark : product made from 
Exxon) which is an organic solvent at about 1 - 2% of a rate. Thus, since there were few rates of 
a toner, with the conventional aforementioned equipment, a lot of liquid-development agents 
were needed, therefore the miniaturization of equipment was difficult. Moreover, Isopar used as 
an insulating liquid (carrier liquid) has high volatility, and since it moreover releases a bad smell, it 
has the problem a work environment is not only bad, but that starts an environmental problem, 
with conventional equipment 
[0004] 

[Objects of the Invention] this invention is made based on the above-mentioned situation, it is 
low pollution and an improvement of a work environment can be aimed at, and moreover it is high 
resolution and aims at a miniaturization offering the liquid-development method of an easy 
electrostatic latent image, and liquid-development equipment. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the liquid- 
development method of an electrostatic latent image according to claim 1 It is the liquid- 
development method of an electrostatic latent image of developing the electrostatic latent image 
formed on the picture base material with the toner which is the electrified development particle. 
By contacting the liquid-development agent of the hyperviscosity of 100 by which the toner was 
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distributed by high concentration in the insulating liquid applied on the developer base material 
which has conductivity - 10000 mPa-s to the aforementioned picture base material It is 
characterized by having the development process which supplies the aforementioned liquid- 
development agent to the latent-image side of the aforementioned picture base material. 
[0006] The liquid-development method of an electrostatic latent image according to claim 2 is 
characterized by the thickness of the aforementioned liquid-development agent applied on the 
aforementioned developer base material being regulated by 5-40 micrometers in invention 
according to claim 1. 

[0007] The I iquid-development method of an electrostatic latent image according to claim 3 is 
characterized by being formed by the member in which at least one side has flexibility among the 
aforementioned picture base material and the aforementioned developer base material in 
invention according to claim 1 or 2. 

[0008] It is characterized by the member in which the liquid-development method of an 
electrostatic latent image according to claim 4 has the aforementioned flexibility in invention 
according to claim 3 being a metal belt. 

[0009] It is characterized by the member in which the liquid-development method of an 
electrostatic latent image according to claim 5 has the aforementioned flexibility in invention 
according to claim 3 being a resin belt. 

[0010] The liquid-development method of an electrostatic latent image according to claim 6 is 
characterized by the member which has the aforementioned flexibility being the seamless 
polyimide film belt which has conductivity in invention according to claim 3. 
[001 1] The liquid-development method of an electrostatic latent image according to claim 7 is 
characterized by having the pulley wet process which has a mold-release characteristic and 
applies the pulley wet liquid which is inactive dielectric liquid chemically on the aforementioned 
picture base material in advance of the aforementioned development process in invention 
according to claim 1, 2, 3, 4, 5, or 6. 

[0012] The liquid-development method of an electrostatic latent image according to claim 8 is 
characterized by surface tension being [ the viscosity of the insulating liquid of the 
aforementioned liquid-development agent / 21 or less dyn/cm and the boiling point ] more than 
100 degreeC more than 1012-ohmcm for 0.5 - 1000 mPa-s and electric resistance in invention 
according to claim 1, 2, 3, 4, 5, 6, or 7. 

[0013] The liquid-development method of an electrostatic latent image according to claim 9 is 
characterized by the aforementioned liquid-development agent being what uses a silicone oil as 
an insulating liquid in invention according to claim 8. 

[0014] The liquid-development method of an electrostatic latent image according to claim 10 is 
characterized by being what contains the toner whose aforementioned liquid-development agent 
is 0.1-5 micrometers of mean particle diameters by 5 - 40% of concentration in invention 
according to claim 1, 2, 3, 4, 5, 6, 7, 8, or 9. 

[0015] The liquid-development method of an electrostatic latent image according to claim 11 is 
characterized by the boiling point being [ the viscosity of the aforementioned pulley wet liquid / 
100-250degreeC and surface tension ] 21 or less dyn/cm more than 1012-ohmcm for 0.5 - 5 
mPa-s and electric resistance in invention according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10. 
[0016] The liquid-development method of an electrostatic latent image according to claim 12 is 
characterized by the aforementioned pulley wet liquid making a silicone oil a principal component 
in invention according to claim 11. 

[0017] The liquid-development equipment of an electrostatic latent image according to claim 13 
It is liquid-development equipment of the electrostatic latent image which develops the 
electrostatic latent image formed on the picture base material with the toner which is the 
electrified development particle. By contacting the liquid-development agent of the 
hyperviscosity of 100 by which the toner was distributed by high concentration in the insulating 
liquid applied on the developer base material which has conductivity - 10000 mPa-s to the 
aforementioned picture base material It is characterized by having a development means to 
supply the aforementioned liquid-development agent to the latent-image side of the 
aforementioned picture base material. 
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[0018] The liquid-development equipment of an electrostatic latent image according to claim 14 
is characterized by the thickness of the aforementioned liquid-development agent applied on the 
aforementioned developer base material being regulated by 5-40 micrometers in invention 
according to claim 13. 

[0019] The liquid-development equipment of an electrostatic latent image according to claim 15 
is characterized by being formed by the member in which at least one side has flexibility among 
the aforementioned picture base material and the aforementioned developer base material in 
invention according to claim 13 or 14. 

[0020] The liquid-development equipment of an electrostatic latent image according to claim 1 6 
is characterized by having a pulley wet means to have a mold-release characteristic and to apply 
the pulley wet liquid which is inactive dielectric liquid chemically on the aforementioned picture 
base material in invention according to claim 13, 14, or 15. 
[0021] 

[Function] Since the picture of high resolution can be acquired compared with a fine-particles 
developer since the liquid-development agent with a small toner particle size is used compared 
with the fine-particles toner, and the toner is distributed by high concentration, the liquid- 
development method of an electrostatic latent image according to claim 1 can lessen volume far 
compared with the conventional low-concentration liquid-development agent. In addition, if the 
viscosity of a developer becomes 10000 or more mPa-s, stirring with an insulating liquid and a 
toner will become difficult, and how a developer is made will pose a problem. The liquid- 
development agent of 10000 or more mPa-s stops balancing in cost, and becomes therefore, 
less realistic. On the other hand, in 100 or less mPa-s, while toner concentration becomes low, 
the dispersibility of a toner becomes bad. 

[0022] The liquid-development method of an electrostatic latent image according to claim 2 can 
acquire a picture with little dirt by high resolution by making into a thin layer the liquid- 
development agent of high viscosity by which the toner was distributed by high concentration, 
and developing it. In addition, when the thickness of a liquid-development agent layer has high 
toner concentration, it is thin, and when low, it is necessary to thicken. Moreover, it is necessary 
to make it thin, so that viscosity is high. However, if thickness is thicker than 40 micrometers, 
superfluous adhesion of a toner will take place and a picture noise will occur, if thickness is 
thinner than 5 micrometers on the other hand — solid one — when a black picture is outputted, 
nonuniformity comes to arise 

[0023] The liquid-development method of an electrostatic latent image according to claim 3 can 
distribute the contact pressure at the time of the liquid-development agent layer and picture 
base material which were formed on the developer base material contacting by having formed at 
least one side among the picture base material and the development base material by the 
member which has flexibility. It can prevent that a liquid-development agent layer is crushed and 
a picture is confused by this. 

[0024] The liquid-development method of an electrostatic latent image according to claim 4 to 6 
does so the same operation as invention according to claim 3 by having considered as the 
aforementioned composition. 

[0025] The liquid-development method of an electrostatic latent image according to claim 7 can 
prevent that a toner adheres to the non-picture portion on a picture base material, and a picture 
is confused by having established the pulley wet process which has a mold-release 
characteristic and applies the pulley wet liquid which is inactive dielectric liquid chemically on a 
picture base material in advance of the development process. 

[0026] The liquid-development method of an electrostatic latent image according to claim 8 can 
obtain a hyperviscous liquid-development agent by using the thing of the aforementioned 
property for an insulating liquid. Since the liquid-development agent layer formed on a developer 
base material is formed in the shape of a thin layer, since the insulating liquid contained in a 
liquid-development agent layer is very little, its insulating liquid contained in the liquid- 
development agent supplied to the latent-image side of a picture base material is also very little. 
Therefore, since the insulating liquid absorbed by paper etc. at the time of an imprint becomes 
very little, if viscosity is 1000 or less mPa-s, especially the problem of adhesion on the paper of 
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an insulating liquid etc. will not be produced. However, since volatility becomes it high that 
viscosity is 0.5 or less mPa-s, it becomes dangerous-substance treatment and is not suitable. It 
also becomes difficult for a problem to be in the store method of a developer, since evaporation 
of an insulating liquid increases that the boiling point is below 100 degreeC, and to have to make 
the whole equipment into sealing structure, and to improve a work environment When electric 
resistance becomes below 1012-ohmcm, insulation becomes bad and it becomes impossible to 
use it as a developer. Therefore, the highest possible value of electric resistance is desirable. If 
surface tension becomes 21 or more dyn/cm, wettability will become bad and familiarity by 
pulley wet liquid will become bad. Therefore, the low value of surface tension is as much as 
possible desirable. 

[0027] When an insulating liquid makes a silicone oil a principal component, the liquid- 
development method of an electrostatic latent image according to claim 9 can obtain a toxic low 
insulation liquid while having a property according to claim 8. 

[0028] The liquid-development method of an electrostatic latent image according to claim 10 can 
obtain the liquid-development agent by which the toner was distributed by high concentration in 
the insulating liquid by being what contains the toner whose liquid-development agent is 0.1-5 
micrometers of mean particle diameters by 5 - 40% of concentration. Moreover, an abbreviation 
inverse proportion is carried out and resolution becomes good at the size of the particle size of 
a toner. Usually, since a toner serves as a lump of 5-10-piece grade and exists in in the paper it 
was printed out, resolution will become bad if the mean particle diameter of a toner is set to 5 
micrometers or more. On the other hand, if the mean particle diameter of a toner is set to 0.1 
micrometers or less, physical adhesive strength will become large and will stop being able to 
remove a toner easily in the case of an imprint. 

[0029] When the property of pulley wet liquid is the aforementioned thing, the liquid-development 
method of an electrostatic latent image according to claim 1 1 has a mold-release characteristic, 
and it can obtain desirable pulley wet liquid rather than it is easy to be insulation. Since pulley 
wet liquid is absorbed by paper etc. at the time of an imprint, it is necessary to evaporate it at 
the time of fixing. It evaporates easily and is desirable if viscosity is 0.5 - 5 mPa-s. Since 
volatility becomes it high that it is it hard coming to evaporate that viscosity is 5 or more mPa-s, 
and they are 0.5 or less mPa-s, it sets [ as the object of a regulation system ] as the dangerous 
substance and is not suitable. It also becomes difficult for a problem to be in the store method 
of pulley wet liquid, since evaporation of the boiling point increases that it is below 100 degreeC, 
and to have to make the whole equipment into sealing structure, and to improve a work 
environment. On the other hand, since it becomes impossible for paper to use it at the time of 
fixing, curling and the high energy for heating is needed when the boiling point becomes more 
than 250 degreeC, it becomes cost quantity. When electric resistance becomes below 1012- 
ohmcm, insulation becomes bad and it becomes impossible to use it as pulley wet liquid. 
Therefore, an electric resistance value has the desirable, highest possible value. If surface 
tension becomes 21 or more dyn/cm, wettability will become bad and familiarity by the liquid- 
development agent will become bad. Therefore, the low value of surface tension is as much as 
possible desirable. 

[0030] When pulley wet liquid makes a silicone oil a principal component, the liquid-development 
method of an electrostatic latent image according to claim 12 can fulfill a property according to 
claim 11, and can obtain safe pulley wet liquid. 

[0031] The operation of the liquid-development equipment of an electrostatic latent image 
according to claim 13 is the same as that of an operation of invention according to claim 1. 
[0032] The operation of the liquid-development equipment of an electrostatic latent image 
according to claim 14 is the same as that of an operation of invention according to claim 2. 
[0033] The operation of the liquid-development equipment of an electrostatic latent image 
according to claim 15 is the same as that of an operation of invention according to claim 3. 
[0034] The operation of the liquid-development equipment of an electrostatic latent image 
according to claim 16 is the same as that of an operation of invention according to claim 7. 
[0035] 

[Example] The first example of this invention is explained with reference to drawing 1 and 
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drawing 2 below. The outline block diagram of the electrostatic recording device whose drawing 1 
is the first example of this invention, and drawing 2 are drawings for explaining operation of the 
electrostatic recording device shown in drawing 1 . The photo conductor 10 whose electrostatic 
recording device shown in drawing 1 is a picture base material, and the pulley wet equipment 20 
which applies pulley wet liquid uniformly on a photo conductor 10, The electrification equipment 
30 which electrifies a photo conductor 10, and the aligner 40 which exposes an image on a photo 
conductor 10, It has the developer 50 which supplies a toner to the portion in which the 
electrostatic latent image of a photo conductor 10 was formed, and develops an electrostatic 
latent image, the imprint equipment 60 which imprints the toner on a photo conductor 10 on the 
predetermined paper P, the cleaning equipment 70 from which the toner which adhered on the 
photo conductor 10 is removed, and the electric discharger 90. 

[0036] The conventional technology used for the conventional electrophotography formula 
printer about electrification equipment 30, an aligner 40, imprint equipment 60, cleaning 
equipment 70, and the electric discharger 90 can be diverted about almost all cases. Therefore, 
by this example, explanation of each above equipment is omitted and the pulley wet equipment 
20 and the developer 50 which are the principal part of this invention are explained. 
[0037] The function required of the pulley wet equipment 20 of this example is applying a fixed 
quantity of pulley wet liquid uniformly on the photo conductor 10 which is a picture base 
material. For the purpose, the methods of coating with other purposes, such as the method of 
applying pulley wet liquid by the method of applying pulley wet liquid by the sponge-like thing, the 
method of making pulley wet liquid breathe out from two or more nozzles located in a line with 
shaft orientations, the rubber roller, etc., can be used. Although the artificer etc. tried various 
methods and checked that they were possible, it was the simplest and the powerful method was 
the method of supplying pulley wet liquid with a pump using bell ITA (registered trademark) by 
Kanebo, Ltd. which does not deform even if it absorbs the porosity object which has a framework 
structure, for example, liquid. In addition, what is necessary is just a member not only with 
sponge but the solution retention and dipping nature which have a framework structure. 
[0038] The developer 50 of this example is equipped with the developer tank 502 which stores a 
liquid-development agent, the double gear pump 504 which pumps up the liquid-development 
agent stored in the developer tank 502, the metal developing roller 506 which is the developer 
base material which conveys the liquid-development agent pumped up by the double gear pump 
504 on the front face of a photo conductor 10, the regulation roller 508 which regulates the 
thickness of the liquid-development agent layer on a developing roller 506, and the scraping 
blade 509 which removes the liquid-development agent adhering to the developing roller 506 A 
developing roller 506 is rotated in the direction (the hand of cut and opposite direction of a 
photo conductor 10) which follows to a photo conductor 10. The regulation roller 508 rotates to 
the hand of cut and opposite direction of a developing roller 506. In addition, in this invention 
person's etc. experiment, about thin layer formation of the liquid-development agent to a 
developing-roller 506 top, when the peripheral speed (traverse speed of the front face of the 
regulation roller 508) of the regulation roller 508 was the speed of the double precision of the 
peripheral speed of a developing roller, the good result was obtained. 

[0039] Next, the materials for image formation used for this example are explained. The liquid- 
development agent used for this example consists of a toner which consists of a dispersant 
which distributes uniformly the electric charge control agent which gives a predetermined charge 
to the resin and the toner which are adhesives, such as epoxy, a color pigment, and a color 
pigment, and carrier liquid. Although the composition of a toner is fundamentally [ as what has 
been used for the conventional liquid-development agent ] the same, those quantities are 
changed for adjustment of an electrification property so that a silicone oil may be suited. It is 
hard coming to strip it from a photo conductor, in case physical adhesive strength will become 
large and will imprint it, if the mean particle diameter of a toner has a small particle size 
although resolution becomes good, so that it is small. For this reason, in this example, the mean 
particle diameter of a toner is adjusted so that a center may come to per 2-4 micrometers for 
the purpose of improvement in imprint nature. 

[0040] The viscosity of a liquid-development agent is decided by those concentration, such as 
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carrier liquid to be used, resin, a color pigment, and an electric charge control agent. In this 
exampte, it experimented by changing viscosity by 50 - 6000 mPa-s, and changing toner 
concentration in 5 - 40% of range. 

[0041] The thing of hypoviscosity, such as dimethylpolysiloxane oil which shows high electric 
resistance, and annular poly dimethylsiloxane oil, is used for carrier liquid. In addition, since the 
liquid-development agent layer formed on a developer base material is formed in the shape of a 
thin layer, since the carrier liquid contained in a liquid-development agent layer is very little, the 
carrier liquid contained in the liquid-development agent supplied to the latent-image side of a 
photo conductor 10 is also very little [ liquid ]. Therefore, since the carrier liquid absorbed by 
paper etc. at the time of an imprint becomes very little, most carrier liquid which will remain on 
paper etc. after fixing if viscosity is 1 000 or less mPa-s is not seen. When a **** experiment 
was conducted on carrier liquid using DC345 of U.S. Dow Corning which is DC344 and 6.5 mPa-s 
of U.S. Dow Corning whose viscosity is 2.5 mPa-s according to this invention persons etc. 
experiment, the carrier liquid which all remains in the paper after fixing was not seen. However, 
since volatility was high, the developer needed to be made into sealing structure, moreover, KF- 
of the Shin-etsu silicon company whose viscosity is 20 mPa-s at carrier liquid — when a **** 
experiment was conducted using 96-20, the carrier liquid which remains in the paper after fixing 
was not seen Moreover, since volatility was not so high, a developer did not need to be made 
into sealing structure. DC344, DC345, and KF- generally 96-20 is used for cosmetics, and 
safeties, such as toxicity, are high About the carrier liquid which uses a silicone oil etc. as a 
component, many kinds are in everything [ KF9937 grade ] but a Shin-etsu silicon company, and 
as long as electric resistance, an evaporation property, surface tension, safety, etc. are filled, 
you may choose any. 

[0042] Moreover, according to an artificers etc. experiment, when surface tension is large, it 
turns out that the lump of a fogging or a toner may adhere and a problem tends to arise in 
quality of image with 21 or more dyn/cm of surface tension experimentally. 
[0043] As an electric resistance value, there is a problem of the electrification stability of a 
toner and more than 1014-ohmcm is desirably desirable. More than 1012-ohmcm is 
indispensable. By explanation of this example, a price shows the example using easy low DC345 
of acquisition in view of these experimental results. 

[0044] To be that to which it evaporates easily and the lump of a fogging or a toner does not 
adhere at the time of fixing is demanded without pulley wet liquid disturbing the electrostatic 
latent image formed on the picture base material. As an example, DC344 and DC 200-0.65 of 
U.S. Dow Corning, -1.0, -2.0, KF96L-1 of a Shin-etsu silicon company, KF9937, etc. are 
mentioned. Generally, it is necessary to choose a volatile high silicone oil. 
[0045] Although the viscosity of pulley wet liquid is satisfactory in the range of 0.5 - 3 mPa-s 
and dryness of the liquid by development, an imprint, and fixing was performed in the conducted 
experiments, such as an artificer, the inclination for time and temperature to be a little needed 
for dryness of the liquid at the time of fixing was seen by about 6 mPa-s from 5 mPa-s. In 10 
mPa-s, the energy which dryness takes becomes large too much and is not common. Moreover, 
since volatility becomes it high that they are 0.5 or less mPa-s, it sets [ as the object of a 
regulation system ] as the dangerous substance and is not suitable. Moreover, it is necessary to 
have the influence of heating on paper, and the boiling point needs to be as follows [ 250 
degreeC ]. 

[0046] In order that surface tension loses the adhesion force of a developer and a picture base 
material, may improve a mold-release characteristic, and may prevent the dirt of a picture, and a 
fogging and may raise the resolution of quality of image, and a fogging, its low thing is as much as 
possible good. According to this invention person's etc. experiment, about 20-21 dyn/cm need to 
choose a thing lower than this to a limitation. 

[0047] A low case, electric resistance will leak a latent-image charge and will obscure an image. 
Therefore, it is necessary to use the highest possible thing. Experimentally, beyond about 
1014ohmcm is desirable. 1012-ohmcm is indispensable. 

[0048] Next, operation of this example equipment is explained with reference to drawing 2 . First 
as shown in drawing 2 (A), the pulley wet liquid mentioned above on the photo conductor 10 with 
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pulley wet equipment 20 is applied uniformly. Next, the photo conductor 10 which applied pulley 
wet liqtfid as stiown in drawing 2 (B) is charged with electrification equipment 30. Generally a 
corona discharge machine is used for electrification equipment. Next, an image is exposed on the 
electrified photo conductor 10. For example, an image is exposed by the laser scanner and an 
electrostatic latent image is formed in photo conductor 10 front face. Since the portion 
equivalent to which the light of a laser scanner was is electric-conduction-ized as shown in 
drawing 2 (C), a charge disappears, and the portion equivalent to which light was not remains as 
an electrostatic latent image which is an image of a charge. 

[0049] Next, an electrostatic latent image is developed by the developer 50. A liquid- 
development agent is supplied to a developing roller 506 with the pump 504 formed in the 
developer tank 502, and a thin layer is formed on a developing roller 506 with the stratification 
roller 510. Thus, the liquid-development agent layer formed on the developing roller 506 is made 
to approach the electrostatic latent image formed on the photo conductor 10, as shown in 
drawing 2 (D), and the electrified toner is moved onto a photo conductor 10 by the electrostatic 
force. Next, the toner image on a photo conductor 10 is imprinted on the predetermined paper P 
by the electrostatic force produced with the voltage impressed to the imprint roller 602 of 
imprint equipment 60 as shown in drawing 2 (E). And although not illustrated to drawing 1 , as 
shown in drawing 2 (F), melting of the toner imprinted on Paper P with the fixing heater 704 
formed in the fixing roller 702 of fixing equipment is carried out thermally, and it is established. 
On the other hand, the liquid-development agent which remained on the photo conductor 10 is 
removed by cleaning equipment 70. In addition, after a photo conductor 10 is discharged by the 
electric discharger 90, it is again used for the cycle to the above-mentioned pulley wet shell 
electric discharge repeatedly. 

[0050] Drawing 3 or drawing 7 is drawing for explaining in detail about the development process 
of this example, and drawing for drawing 3 explaining the whole development process, drawing in 
which drawing 4 shows the situation of approach process, drawing in which drawing 5 shows the 
situation of toner move process, drawing in which drawing 6 shows the separation process of the 
non-picture section, and drawing 7 are drawings showing the separation process of the picture 
section. It is thought that the development process of this example consists of three process 
with the separation process divided into the toner move process in which approach process 
in_which a developing roller approaches a photo conductor and a liquid-development agent 
approaches photo conductor 10 front face as shown in drawing 3 , and a liquid-development 
agent and pulley wet liquid carry out soft contact, and which a toner moves, and the toner with 
which a developing roller separates from a photo conductor, and adheres to a developing roller 
and the toner which adheres on a photo conductor. 

[0051] In approach process, since the developing roller and the photo conductor are arranged 
through the minute gap d, i.e., interval, as shown in drawing 4 , the liquid-development agent and 
pulley wet liquid of the hyperviscosity which consists of carrier liquid and a toner are contacted 
soft. It is thought that the low pulley wet liquid of viscosity is extruded a little by this contact, 
and ****** of pulley wet liquid arises. 

[0052] In toner move process, as shown in drawing 5 , in the picture section, a toner mainly 
passes a pulley wet solution layer by the electric field formed between the charge on a photo 
conductor 10, and a developing roller 506, and moves to a latent-image side by the Coulomb 
force. On the other hand, since, as for the toner of the non-picture section, photo conductor 10 
front face and the liquid-development agent layer are fundamentally separated by the pulley wet 
solution layer, adhesion in the photo conductor 10 of an unnecessary toner does not take place. 
[0053] In separation process, in the non-picture section, as shown in drawing 6 , a liquid- 
development agent remains to a developing roller fundamentally. In the interface of a pulley wet 
solution layer and a liquid-development agent layer, in case two layers dissociate, a part of low 
pulley wet solution layer of viscosity transfers and separates into a liquid-development agent 
layer. Therefore, it is thought that the dissociating point of two layers is in the interior of a pulley 
wet solution layer. On the other hand, in the picture section, in order that the toner which moved 
onto the photo conductor 10 as shown in drawing 7 may push away a pulley wet solution layer, a 
pulley wet solution layer is located on a toner layer, and is separated within the layer. On a 
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developing roller 506, some [ which remain after a toner moves / some carrier liquid and some 
pulley vtfet liquhd ] form ******. The pulley wet liquid which remained on the photo conductor 10 
makes movement by the electrostatic force of a toner easy in a next imprint process. 
[0054] Drawing 8 is drawing for explaining the meaning of having carried out lamination of the 
liquid-development agent. In order that the toner group which is going to move onto a photo 
conductor 10 from a developing roller 506 by the electrostatic force may make involvement the 
toner located in the surroundings of it and may form a cluster since the viscosity of a liquid- 
development agent is high if the liquid-development agent layer applied to the developing roller 
506 is too thick, superfluous adhesion of a toner takes place and a picture noise occurs. In order 
to suppress generating of this cluster, development needs to hold down the thickness of a liquid- 
development agent layer to the fully made minimum value. 

[0055] Drawing 9 is drawing showing signs that hard contact of a developing roller 506 and the 
photo conductor 10 was carried out, and drawing 10 is drawing for explaining soft contact of this 
example. As explained above, it is necessary to contact a pulley wet solution layer and a liquid- 
development agent layer in the development process of this example, maintaining a two-layer 
state. For this reason, in this example, as shown in drawing 10 (A), it is necessary to install a 
photo conductor 10 and a developing roller 506, since the pulley wet solution layer of 
hypoviscosity is crushed and a two-layer state cannot be maintained, if a developing roller 506 
and a photo conductor 10 are hard contacted as shown in drawing 9 so that it may prepare 
between the front face of a photo conductor 10, and the front face of a developing roller 506, 
minute gap d, i.e., interval. In addition, if the contact pressure at the time of the liquid- 
development agent layer which adjusted the tension of the development belt 507 and was formed 
on the development belt 507 by using the development belt 507 formed in the development base 
material by the member which has flexibility as shown in drawing 10 (B), and the pulley wet 
solution layer formed on the photo conductor 10 contacting is distributed, an interval will be 
made between a photo conductor 10 and the development belt 507. For this reason, it can be 
made to contact, maintaining a bilayer state for a liquid-development agent layer and a pulley 
wet solution layer in development process. 

[0056] Next, optimization of the thickness of a liquid-development agent layer, the thickness of a 
pulley wet solution layer, and a development gap, i.e., an interval, is explained. The viscosity of a 
liquid-development agent needs to make [ thing / of 50-100 or more mPa-s ] thickness of a 
liquid-development agent layer thin especially about the thing of 500 or more mPa-s. A thick eye 
is better than the thickness which can supply ideally the amount of toner developments (namely, 
concentration when taking out solid black) demanded at the time of development a little. This is 
because unusual adhesion of a toner will be produced and picture dirt will be caused, in order 
that the toner chosen in static electricity at the time of development may take a neighboring 
toner with it according to the viscosity of liquid and may move onto a photo conductor, if 
thickness is too thick in order to use a liquid-development agent with high viscosity. In an 
artificers etc. experiment, a picture with the low thing of toner concentration good at about 40- 
micrometer thickness is acquired from 5 micrometers about a developer with high toner 
concentration. Moreover, when the developer of 20 - 30% of toner concentration was used, good 
quality of image was obtained by about 8-20-micrometer thickness. 

[0057] An optimum value exists with the viscosity of the pulley wet liquid with which the 
thickness of a pulley wet solution layer was chosen, and surface tension. When too thick, while 
the charge of a latent image flows and the fall of sharpness and resolution takes place, at the 
time of development, a toner flow is produced and a picture fades. In the experiment using 
DC344, 30 micrometers or less and the good result were able to be obtained especially with the 
thickness of 20 micrometers or less. As a result, the result as which slight thinness and a thick 
eye are more sufficient can be obtained about a viscous low thing from this. However, about a 
hyperviscous thing, as for an optimum value, the range tends to become narrow. 
[0058] In quality of image, becoming good has [ the gap of a photo conductor and a developer 
base material, i.e., an interval, ] the narrower one the same as that of the conventional 
developing-negatives method of the homogeneity of resolution and the concentration of the solid 
section. In the liquid-development agent of high viscosity used for this example, the cohesive 
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force between toners is strong and the phenomenon in which the toner isolated from the 
developer base material or the carrier particle by the mechanical shock and the electrostatic 
force is used for development does not occur like a fine-particles developer. That is, 
development is not made if an air space is made to intervene between a liquid-development 
agent layer and a photo conductor. So, a bird clapper is indispensable in the relation in which the 
photo conductor touches the developer base material, a liquid-development agent layer and a 
liquid-development agent layer, and a pulley wet solution layer and a pulley wet solution layer, 
respectively. Therefore, a development gap, i.e., an interval, must be the size of the grade which 
does not disturb each layer below by the thickness which added the thickness of a liquid- 
development agent layer, and the thickness of a pulley wet solution layer. In this example, it set 
up between 5 micrometers and 50 micrometers according to the difference between the 
viscosity of a liquid-development agent, and toner concentration. 

[0059] The result which experimented by ****(ing) under the above-mentioned conditions is 
shown in Table 1. As for the range about the viscosity of the optimal liquid-development agent 
for the method of developing this example, and pulley wet liquid, as for these results, 6000 mPa- 
s from 100 mPa-s and pulley wet liquid showed that a liquid-development agent was from 0.5 
mPa-s to 5 mPa-s. Moreover, although it changed with the influences of the thickness of the 
liquid-development agent layer on a developing roller, the thickness of a pulley wet solution 
layer, and a development gap, i.e., an interval etc., about quality of image, even if it optimized 
development terms and conditions, it is in an inclination as shown in general in Table 1, and 
checked that the optimal field of a liquid-development agent went into the range shown in Table 
1. In addition, company DC345 was used for the carrier liquid of a liquid-development agent at 
the silicone oil of pulley wet liquid, using the series of Dow Corning DC200. 
[0060] 

<TXF FR=0002 HE=005 WI=080 LX=1 100 LY=0300> [Table 1] 
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[0061] According to the first example of this invention, it has the advantage described below 
compared with the conventional thing by having used the silicone oil as carrier liquid of a liquid- 
development agent. 

[0062] Generally the isoparaffin system solvent (registered trademark : product made from 
Exxon), for example, Isopar, is used for the conventional liquid-development agent as carrier 
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liquid. Since resistance is not so high as a silicone oil, if, as for this Isopar, toner concentration is 
made cteep (i.e., if the distance between particles becomes small), the electrification nature of a 
toner will become bad. Therefore, in Isopar, a limitation is in toner concentration. On the other 
hand, since resistance is large enough, the silicone oil used by this example can make toner 
concentration deep. Moreover, generally, in Isopar, the distributed state of a toner is good, 
therefore since toners oppose and toner concentration suits at least 1 to 2%, the toner is 
distributing uniformly. On the other hand, when toner concentration of a silicone oil is 1 - 2%, 
dispersibility will precipitate soon well. However, if toner concentration is made 5 - 40%, it will be 
in the state where it was densely got blocked, and will stabilize and distribute. For this reason, in 
this example, the toner was able to use the liquid-development agent of the hyperviscosity 
distributed with high density. Thereby, compared with the conventional low-concentration liquid- 
development agent, the volume of a developer can be reduced sharply and the miniaturization of 
equipment can be attained. Furthermore, since the liquid-development agent of this example is a 
hyperviscous liquid, compared with the conventional liquid-development agent and conventional 
fine-particles developer of hypoviscosity, it becomes easy also at the point of storage or 
handling. 

[0063] Moreover, as mentioned above, Isopar used by the conventional liquid-development agent 
had high volatility, and since it moreover released the bad smell, it not only worsens a work 
environment, but it had the problem of starting pollution. On the other hand, since the silicone oil 
used by this example is a safe liquid so that clearly also from being used as an object for 
cosmetics, according to this example, it can improve a work environment and does not generate 
the problem of pollution, either. 

[0064] In addition, although the first example explained what used the double gear pump 504 as a 
developer, this invention may be what thing as long as it is a ****** thing for it not to be limited 
to this and to supply a liquid-development agent to a developing roller 506. For example, you 
may supply [ a liquid pool / 514 ] the liquid-development agent emitted from the bellows pump 
512 emitted like developer 50a shown in drawing 1 1 while storing a liquid-development agent to a 
developing roller 506. Moreover, although the first example explained what used the regulation 
roller 508 for regulating the thickness of the liquid-development agent applied on the developing 
roller 506, as long as this invention is not limited to this and can form the thin layer of a liquid- 
development agent on a developing roller 506, it may be what thing. For example, the thickness 
of the liquid-development agent applied on the developing roller 506 like developer 50b shown in 
drawing 12 using the regulation blade 516 formed with rubber or the rigid body is adjusted, and 
you may make it form a thin layer. In addition, in this invention person's etc. experiment, the 
developer thin layer formation stabilized on the side by touching in the direction of a trail, and 
designing so that the nose of cam of the regulation blade 516 may become longer than the 
contact side of the regulation blade 516 and a developing roller 506 was possible for the contact 
method of the regulation blade 516 and a developing roller 506. 

[0065] Next, the second example of this invention is explained with reference to drawing 13 . 
Drawing 13 is the outline block diagram of the electrostatic recording device which is the second 
example of this invention. A different point from the electrostatic recording device whose 
electrostatic recording device shown in drawing 1 3 is the first example of this invention shown in 
drawing 1 is having replaced with the developer 50 and having used the developer 52. Other 
composition is the same as that of the first example of this invention. Therefore, what has the 
same function as the electrostatic recording device shown in drawing 1 in the second example of 
this invention omits the detailed explanation by attaching the same sign or a corresponding sign. 
[0066] The bellows pump 522 emitted while a developer 52 stores a liquid-development agent, 
Eye 524 a liquid pool store the liquid-development agent emitted from the bellows pump 522, 
While carrying out the rotation drive of the feed roller 526 installed in it in the lower part as was 
immersed in the liquid-development agent stored in eye 524 a liquid pool, the development belt 
528 which is the developer base material arranged at the upper part of a feed roller 526, and the 
development belt 528 The drive rollers 530a, 530b, and 530c which hold the development belt 
528 as contact a feed roller 526 and a photo conductor 10, It has the regulation rollers 532a and 
532b formed by the elastic member which adjusts the thickness of a liquid-development agent, 
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and the scraping blades 534a and 534b. 

[0067]^ feed' roller 526 conveys a liquid-development agent on the development belt 528 by 
rotating to the hand of cut and opposite direction of the development belt 528, as shown in 
drawing 13 . The roller was used for supply to the development belt 528 of a liquid-development 
agent for applying a little liquid-development agent to the front face of the development belt 528 
that it is thin and there is no nonuniformity. The development belt 528 conveys the liquid- 
development agent supplied by the feed roller 526 on the photo conductor 10 by rotating in the 
direction (the hand of cut and opposite direction of a photo conductor 10) which follows to a 
photo conductor 10 with the drive rollers 530a f 530b, and 530c. In addition, perforation is 
prepared in the both ends of the development belt 528, and this bites with the sprocket prepared 
in the both ends of drive roller 530a, is put together, and carries out the rotation drive of the 
development belt 528. For this reason, it can be stabilized and the development belt 528 can be 
driven. 

[0068] The belt member which has flexibility is used for the development belt 528. In order to 
contact the liquid-development agent layer formed on the development belt 528, and the pulley 
wet solution layer formed on the photo conductor 10, maintaining a bilayer state and to make 
both separate inside a pulley wet solution layer, the rigidity of a development belt poses a 
problem. According to this invention persons etc. experiment, when the belt of a seamless metal, 
for example, nickel, was used for a development belt, the rigidity of a development belt had a 
close relation to the circumference of a development belt, and thickness, when the 
circumference of a development belt was 1 25mm, it was 30 micrometers in thickness of a 
development belt, and when the circumference of a development belt was 250mm, the good 
result was obtained by 50 micrometers in thickness of a development belt Moreover, when a 
seamless resin belt like a polyimide film belt was used for a development belt, the influence by 
the thickness and the circumference of a development belt had little rigidity of a development 
belt, and the good result was obtained. In addition, it is necessary to carry out electric 
conduction processing of the hair side of belt side, or to add a conductive particle in the belt 
quality of the material, and to lower an electric resistance value to a resin belt, and it is 
necessary to give conductivity or semiconductor nature to it so that development bias can be 
impressed. 

[0069] The low rubber roller of the electric resistance value by which the conductive particle 
was added so that development bias could be impressed is used for the drive rollers 530a, 530b, 
and 530c. Moreover, in order to prevent that the development belt 528 slips, the grid pattern is 
prepared in the front face of the drive rollers 530a, 530b, and 530c. Regulation roller 532a is 
installed so that it may press against the development belt 528 wound around drive roller 530a, 
and it rotates in the direction which follows to the development belt 528, i.e., the direction which 
follows to drive roller 530a. Regulation roller 532b is installed so that it may press against a feed 
roller 526, and it rotates in the direction which follows to a feed roller 526. In addition, in this 
invention persons etc. experiment, about thin layer formation of the liquid-development agent to 
the development belt 528 top, when the peripheral speed (traverse speed of the front face of 
regulation roller 532a) of regulation roller 532a was the speed of the double precision of the 
peripheral speed of the development belt 528, the good result was obtained. The liquid- 
development agent in which scraping blade 534a adhered to the development belt 528, and 
scraping blade 534b adhered to the feed roller 526 is scratched. 

[0070] If the contact pressure at the time of the liquid-development agent layer which adjusted 
the tension of the development belt 528 and was formed on the development belt 528, and the 
pulley wet solution layer formed on the photo conductor 10 contacting is distributed by having 
used the development belt 528 formed in the development base material by the member which 
has flexibility according to the second example of this invention as shown in drawing 14 , an 
interval d will be made between a photo conductor 10 and the development belt 528. For this 
reason, it can be made to contact, maintaining a bilayer state for a liquid-development agent 
layer and a pulley wet solution layer in development process. Moreover, since both can be made 
to separate inside a pulley wet solution layer at the time of a development process end, it can 
prevent that a pulley wet solution layer is confused, therefore can prevent that a toner adheres 
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to the non-picture portion on a picture base material, and a picture is confused. Other effects 
are the Same as the first example. 

[0071] In addition, in the second example, although the development belt 528 was explained 
about what holds by using three drive rollers 530a, 530b, and 530c, and carries out a rotation 
drive, this invention is not limited to this, you may hold with one drive roller and a follower roller, 
for example, the rotation drive of it may be carried out. 

[0072] Moreover, in the second example, although the thing using the bellows pump 522 and the 
feed roller 526 as a means to supply a liquid-development agent to the development belt 528 
was explained, this invention is not limited to this. For example, you may supply the development 
belt 528 by pumping up the liquid-development agent stored in the developer tank 535 like 
developer 52a shown in drawing 15 using the double gear pump 536 installed in the liquid- 
development agent stored in the developer tank 535 by being immersed. 
[0073] Furthermore, in the second example, although what used regulation roller 532a for 
adjusting the thickness of the liquid-development agent applied on the development belt 528, and 
forming a thin layer was explained, this invention is not limited to this. For example, the thickness 
of the liquid-development agent applied on the development belt 528 like developer 52b shown in 
drawing 1 6 using the regulation blade 538 formed with rubber or the rigid body is adjusted, and 
you may make it form a thin layer. In addition, in this invention person's etc. experiment, the 
developer thin layer formation stabilized on the side by touching in the direction of a trail, and 
designing so that the nose of cam of the regulation blade 538 may become longer than the 
contact side of the regulation blade 538 and the development belt 528 was possible for the 
contact method of the regulation blade 538 and the development belt 528. 
[0074] Next, the third example of this invention is explained with reference to drawing 1 7 . 
Drawing 1 7 is the picture base material used for the electrostatic recording device which is the 
third example of this invention, and the outline block diagram of a developer. A different point 
from the electrostatic recording device whose electrostatic recording device shown in drawing 
17 is the first example of this invention shown in drawing 1 is having replaced with the photo 
conductor 10 which is a picture base material, having used the photo conductor belt 12, and 
having held and carried out the rotation drive of this with the drive rollers 122a and 122b. Other 
composition is the same as that of the first example of this invention. Therefore, what has the 
function same while omitting the outline block diagram of the electrostatic recording device 
which is the third example of this invention as the electrostatic recording device shown in 
drawing 1 in the third example omits the detailed explanation by attaching the same sign or a 
corresponding sign. 

[0075] The belt member which has the flexibility of a seamless metal, for example, the belt of 
nickel, a seamless resin belt like a polyimide film belt, etc. is used for the base material of the 
photo conductor belt 12. In addition, it is necessary to add a conductive particle, and to lower an 
electric resistance value, or to carry out electric conduction processing of the hair side of belt 
side at a resin belt so that it can be charged. 

[0076] Contact angle theta 1 at the time of the liquid-development agent layer formed on the 
developing roller 506 and the pulley wet solution layer formed on the photo conductor belt 12 
contacting, as by having used the photo conductor belt 12 which consisted of belt members 
which have flexibility in a picture base material according to the third example of this invention 
shows to drawing 17 And separation angle theta 2 at the time of dissociating Compared with 
conventional equipment, it can be made small. For this reason, terms and conditions, such as the 
property of the liquid-development agent for acquiring a good picture in addition to the effect of 
the first example, can be eased. 

[0077] In addition, in the third example, although the photo conductor belt 12 was explained 
about what holds by using two drive rollers 122a and 122b, and carries out a rotation drive, this 
invention is not limited to this, you may hold with one drive roller and a follower roller, for 
example, the rotation drive of it may be carried out. 

[0078] Next, the fourth example of this invention is explained with reference to drawing 18 . 
Drawing 18 is the picture base material used for the electrostatic recording device which is the 
fourth example of this invention, and the outline block diagram of a developer. A different point 
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from the electrostatic recording device whose electrostatic recording device shown in drawing 
18 is thfe first 'example of this invention shown in drawing 1 is having replaced with having used 
the developer 52 used in the second example which replaces with a developer 50 and is shown in 
drawing 13 , and the photo conductor 10 which is a picture base material, having used the photo 
conductor belt 12 like the third example shown in drawing 17 , and having held and carried out 
the rotation drive of this with the drive rollers 122a and 122b. Other composition is the same as 
that of the first example of this invention. Therefore, what has the function same while omitting 
the outline block diagram of the electrostatic recording device which is the fourth example of 
this invention as the electrostatic recording device shown in drawing 1 in the fourth example 
omits the detailed explanation by attaching the same sign or a corresponding sign. 
[0079] According to the third example of this invention, it has the same effect as the third 
example by having used the development belt 510 which consisted of belt members which have 
flexibility in a developer base material further using the photo conductor belt 12 which consisted 
of belt members which have flexibility in a picture base material. 

[0080] this invention is not limited to each above-mentioned example, and various deformation is 
possible for it within the limits of the summary. For example, although each above-mentioned 
example explained the case where an organic photo conductor was used as a picture base 
material, this invention is not limited to this, the conductor which forms directly electrostatic 
latent images, such as various photo conductors or an ionography which uses a picture base 
material by the Carlsson method, — the thing and the electrostatic recording paper like an 
electro static plotter in which the insulating body whorl was formed upwards may be used 
[0081] Moreover, although what was charged in the photo conductor 10 with electrification 
equipment 30 was explained in each above-mentioned example after applying pulley wet liquid on 
a photo conductor 1 0 with pulley wet equipment 20, this invention is not limited to this and the 
application of pulley wet liquid should just be performed in advance of a development process. 
Moreover, pulley wet liquid may not make silicon a principal component, as long as the boiling 
point is [ viscosity / 100-250degreeC and surface tension ] 21 dyn/cm more than 1012-ohmcm 
for 0.5 - 5 mPa-s and electric resistance. Furthermore, when the front face of a picture base 
material is coated with the material which has a mold-release characteristic, especially a pulley 
wet process is not needed. 

[0082] An example of the pulley wet equipment used for below in each above-mentioned 
example is explained with reference to drawing 19 or drawing 21 . Drawing for explaining 
operation of the pulley wet equipment which shows drawing 19 in the outline perspective diagram 
of pulley wet equipment, and shows drawing 20 to drawing 1 9 , and drawing 21 are drawings 
showing the flow of the pulley wet liquid at the time of making a pulley wet liquid supply object 
contact a photo conductor. The pulley wet equipment 20 used in each above-mentioned example 
the picture width of face drawn on a photo conductor 10 as shown in drawing 19 , and 
abbreviation — with the pulley wet liquid supply object 202 of the tabular which has the same 
length The case 204 which contains the pulley wet liquid supply object 202, and the tank 206 
which stores pulley wet liquid, It has the pump 208 which pumps up the pulley wet liquid stored 
in the tank 206, Ducts 210a and 210b, and disjunction equipment 212 which carries out the 
disjunction of the pulley wet liquid supply object 202 to a photo conductor 10. 
[0083] The pulley wet liquid supply object 202 is formed by bell IT A (registered trademark : 
Kanebo, Ltd.). Bell ITA is a continuation porosity object which has the framework structure 
which pore followed, and only the volume integral of pore can hold pulley wet liquid. Moreover, 
while emitting the pulley wet liquid of the part exceeding the volume of pore from discharge side 
of pulley wet liquid supply object 202 202b as shown in drawing 21 when the pulley wet liquid 
exceeding the volume of pore is supplied, it emits from the base of the pulley wet liquid supply 
object 202. As shown in drawing 20 , opening 204a is prepared in the photo conductor 10 of a 
case 204, and the field which counters so that a photo conductor 10 can be contacted in the 
base of the pulley wet liquid supply object 202. Duct 210a conveys the pulley wet liquid pumped 
up with the pump 208 to supply side 202a of the pulley wet liquid supply object 202. Space 
section 204b is formed between supply side 202a of the pulley wet liquid supply object 202, and 
the case 204, and after pulley wet liquid is stored in this space section 204b, it is supplied to the 
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pulley wet liquid supply object 202 from supply side 202a. Duct 210b conveys the pulley wet 
liquid efnitted *from discharge side of pulley wet liquid supply object 202 202b on a tank 206. 
[0084] Disjunction equipment 212 has shaft 213a in which the soffit section of a case 204 was 
attached free [ rotation ], the cams 214a and 214b prepared in the both ends of shaft 213b fixed 
to the main part of equipment, the springs 215a and 215b which contact a case 204 in Cams 
214a and 214b, and the driving gear which carries out the rotation drive of the shaft 213b 
although not illustrated while being fixed to the main part of equipment. The driving gear which is 
not illustrated rotates a case 204 around shaft 213a based on the signal from the outside by 
carrying out the rotation drive of the cams 214a and 214b. When holding the pulley wet liquid 
supply object 202 in the position distant from the photo conductor 10 as shown in drawing 20 
(A), when not applying pulley wet liquid on a photo conductor 10, and applying pulley wet liquid 
on a photo conductor 10 by this, the pulley wet liquid supply object 202 is made to contact a 
photo conductor 10, as shown in drawing 20 (B). 

[0085] The pulley wet equipment 20 of the above-mentioned composition makes the pulley wet 
liquid supply object 202 contact a photo conductor 10 based on the signal from the outside. 
Pulley wet liquid 220 always circulates with the pump 208, and the pulley wet liquid exceeding 
the volume of the pore of bell ITA which is the pulley wet liquid supply object 202 is emitted to it 
from the base of the pulley wet liquid supply object 202 while it is emitted to the interior of the 
pulley wet liquid supply object 202 from discharge side of pulley wet liquid supply object 202 
202b, as shown in drawing 21 , and it is applied to it by uniform thickness on a photo conductor 
10. It can prevent that a toner adheres to the non-picture section which is an electrostatic 
latent-image agenesis portion on a photo conductor by this. In addition, pulley wet equipment is 
not limited to that to which pulley wet liquid always circulates through the interior of the pulley 
wet liquid supply object 202, and may supply pulley wet liquid to a pulley wet liquid supply object 
only at the time of a pulley sentiment. 

[0086] Drawing 22 is drawing showing the modification of the pulley wet equipment used for each 
above-mentioned example, the picture width of face and abbreviation on which the pulley wet 
equipment 80 shown in drawing 22 is drawn on a photo conductor 10 — it has the pulley wet 
liquid supply object 802 of the tabular which has the same length, the case 804 which contains 
supply side 802a of the pulley wet liquid supply object 802, the tank 806 which store pulley wet 
liquid, the pump 808 which pump up the pulley wet liquid stored in the tank 806 based on the 
signal from the outside, a duct 810, and disjunction equipment (un-illustrating) A duct 810 
conveys the pulley wet liquid pumped up with the pump 808 to supply side 802a of the pulley wet 
liquid supply object 802. In addition, the space section is formed between supply side 802a of the 
pulley wet liquid supply object 802, and the case 804, and after pulley wet liquid 220 is stored in 
this space section, it is supplied from supply side 802a. Disjunction equipment makes the pulley 
wet liquid supply object 802 contact a photo conductor 10, as shown in drawing 22 (B), when the 
pulley wet liquid supply object 802 is held in the position distant from the photo conductor 10 as 
shown in drawing 22 (A), when the signal from the outside is not inputted, and the signal from the 
outside is inputted, pulley wet equipment 80 will supply pulley wet liquid to the pulley wet liquid 
supply object 802 with a pump 208, if the signal from the outside is inputted — discharge side 
802b of the pulley wet liquid supply object 802 is made to both contact a photo conductor 10 
with disjunction equipment The pulley wet liquid exceeding the volume of the pore of bell ITA 
(registered trademark : Kanebo, Ltd.) which is the pulley wet liquid supply object 802 is emitted 
from discharge side of pulley wet liquid supply object 802 802b, and is applied on a photo 
conductor 10. Thereby, it can prevent that can apply pulley wet liquid by uniform thickness, 
therefore a toner adheres to the non-picture section which is an electrostatic latent-image 
agenesis portion on a photo conductor like the above-mentioned case. 

[0087] In addition, if the volume of the pore of bell ITA used for a pulley wet liquid supply object 
is large, after the amount of the pulley wet liquid which a pulley wet liquid supply object holds will 
increase and supply on the pulley wet liquid supply object of pulley wet liquid will be started for 
this reason before an application on the photo conductor front face of pulley wet liquid is 
started, time lag arises. Therefore, as for the pulley wet liquid supply object 802, it is desirable to 
shorten length if possible to the flow direction of pulley wet liquid. 
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[0088] moreover, this invention is not limited to each above-mentioned example, and if the 
thickness of a* liquid-development agent layer is 5-40 micrometers, even if the viscosity of a 
liquid-development agent is 10000 mPa-s, it will be easy to boil it Although the developer of the 
hyperviscosity of 6000 or more mPa-s considers that it stops suiting in cost since stirring with 
carrier liquid and a toner becomes difficult, as long as it can come to hand cheaply in the present 
condition, 6000 or more mPa-s is sufficient. Viscosity becomes less realistic [ the thing 
exceeding 10000 mPa-s ]. Moreover, the carrier liquid of a liquid-development agent is not 
limited to a silicone oil. 
[0089] 

[Effect of the Invention] By having used the liquid-development agent of the hyperviscosity by 
which the toner was distributed by high concentration according to invention according to claim 
1, as explained above, a miniaturization is easy at high resolution and, moreover, the liquid- 
development method of the electrostatic latent image in which low-pollution-izing is possible can 
be offered. 

[0090] According to invention according to claim 2, in addition to an effect according to claim 1, 
the liquid-development method of an electrostatic latent image that a picture with little dirt can 
be acquired by high resolution can be offered by making into a thin layer the liquid-development 
agent of high viscosity by which the toner was distributed by high concentration, and developing 

it. 

[0091] By having formed at least one side among the picture base material and the development 
base material by the member which has flexibility according to invention according to claim 3, the 
contact pressure at the time of the developer layer and picture base material which were formed 
on the developer base material contacting can be distributed, and the liquid-development 
method of an electrostatic latent image that it can prevent that a liquid-development agent layer 
is crushed and a picture is confused by this can be offered. 

[0092] According to invention according to claim 4, the liquid-development method of an 

electrostatic latent image of having the same effect as invention according to claim 3 can be 

offered by having used the metal belt for the member which has flexibility. 

[0093] According to invention according to claim 5, the liquid-development method of an 

electrostatic latent image of having the same effect as invention according to claim 3 can be 

offered by having used the resin belt for the member which has flexibility. 

[0094] According to invention according to claim 6, the liquid-development method of an 

electrostatic latent image of having the same effect as invention according to claim 3 can be 

offered by having used the seamless polyimide film belt which has conductivity for the member 

which has flexibility. 

[0095] The liquid-development method of an electrostatic latent image that it can prevent that a 
toner adheres to the non-picture portion on a picture base material can be offered by having 
established the pulley wet process which has a mold-release characteristic and applies the 
pulley wet liquid which is inactive dielectric liquid chemically on a picture base material in 
advance of a development process according to invention according to claim 7. 
[0096] According to invention according to claim 8, in addition to an effect of the invention 
according to claim 1, the wettability of a liquid-development agent can offer the liquid- 
development method of a good electrostatic latent image by having considered as the 
aforementioned composition. 

[0097] By having considered as the aforementioned composition, in addition to an effect of the 
invention according to claim 8, there is little pollution and, according to invention according to 
claim 9, it can offer the liquid-development method of an electrostatic latent image that an 
improvement of a work environment can be aimed at. 

[0098] According to invention according to claim 10, in addition to the above-mentioned effect, 
the liquid-development method of an electrostatic latent image of becoming easy to remove a 
toner in the case of an imprint can be offered by having considered as the aforementioned 
composition. 

[0099] According to invention according to claim 11, in addition to the above-mentioned effect, 
the liquid-development method of the electrostatic latent image which can raise the mold- 
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release characteristic in the case of an imprint can be offered by having considered as the 
aforementioned composition. 

[0100] By having considered as the aforementioned composition, in addition to the above- 
mentioned effect, there is still less pollution and, according to invention according to claim 12, 
the liquid-development method of an electrostatic latent image that an improvement of a work 
environment can be aimed at can be offered. 

[0101] According to invention according to claim 13, the liquid-development equipment of the 

electrostatic latent image which does so an effect of the invention according to claim 1 and the 

same effect can be offered by having considered as the aforementioned composition. 

[0102] According to invention according to claim 14, the liquid-development equipment of the 

electrostatic latent image which does so an effect of the invention according to claim 2 and the 

same effect can be offered by having considered as the aforementioned composition. 

[0103] According to invention according to claim 15, the liquid-development equipment of the 

electrostatic latent image which does so an effect of the invention according to claim 3 and the 

same effect can be offered by having considered as the aforementioned composition. 

[0104] According to invention according to claim 16, the liquid-development equipment of the 

electrostatic latent image which does so an effect of the invention according to claim 7 and the 

same effect can be offered by having considered as the aforementioned composition. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the electrostatic recording device which is the first 
example of this invention. 

[Drawing 2] It is drawing for explaining operation of the electrostatic recording device shown in 
drawing 1 . 

[Drawing 3] It is drawing for explaining the whole development process. 
[Drawing 4] It is drawing showing the situation of approach process. 
[Drawing 5] It is drawing showing the situation of toner move process. 
[Drawing 6] It is drawing showing the separation process of the non-picture section. 
[Drawing 7] It is drawing showing the separation process of the picture section. 
[Drawing 8] It is drawing for explaining the meaning of having carried out lamination of the liquid- 
development agent. 

[Drawing 9] It is drawing showing signs that hard contact of a developing roller and the photo 
conductor was carried out. 

[Drawing 10] It is drawing for explaining soft contact of the first example of this invention. 
[Drawing 1 1] It is drawing showing the modification of the developer used for the electrostatic 
recording device shown in drawing 1 . 

[Drawing 12] It is drawing showing the modification of the developer used for the electrostatic 
recording device shown in drawing 1 . 

[Drawing 13] It is the outline block diagram of the electrostatic recording device which is the 
second example of this invention. 

[Drawing 14] It is drawing for explaining soft contact of the second example of this invention. 
[Drawing 15] It is drawing showing the modification of the developer used for the electrostatic 
recording device shown in drawing 13 . 

[Drawing 16] It is drawing showing the modification of the developer used for the electrostatic 
recording device shown in drawing 13 . 

[Drawing 17] They are the picture base material for which the electrostatic recording device 
which is the third example of this invention is used, and the outline block diagram of a developer. 

[Drawing 18] They are the picture base material for which the electrostatic recording device 
which is the fourth example of this invention is used, and the outline block diagram of a 
developer. 

[Drawing 19] It is the outline perspective diagram of pulley wet equipment 

[Drawing 20] It is drawing for explaining operation of the pulley wet equipment shown in drawing 
19 . 

[Drawing 21] It is drawing showing the flow of the pulley wet liquid at the time of making a pulley 
wet liquid supply object contact a photo conductor. 

[Drawing 22] It is drawing for explaining the modification of pulley wet equipment. 

[Description of Notations] 

10 Photo Conductor 

12 Photo Conductor Belt 
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20 80 Pulley wet equipment 
30 Elec#ificatfon Equipment 
40 Aligner 

50, 50a, 50b, 52, 52a, 52b Developer 

60 Imprint Equipment 

70 Cleaning Equipment 

90 Electric Discharger 

122a, 122b, 530a, 530b, 530c Drive roller 

202,802 Pulley wet liquid supply object 

204,804 Case 

206,806 Tank 

208,808 Pump 

210a, 210b, 810 Duct 

212 Disjunction Equipment 

213a, 213b Shaft 

214a, 214b Cam 

215a, 215b Spring 

502.535 Developer tank 

504.536 Double gear pump 
506 Developing Roller 
507,528 Development belt 
508,532a, 532b Regulation roller 
509,534a, 534b Scraping blade 
512,522 Bellows pump 
514,524 Eye a liquid pool 
516,538 Regulation blade 

526 Feed Roller 
702 Fixing Roller 
704 Fixing Heater 



[Translation done.] 
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